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Description
TECHNICAL FIELD

[0001] The present invention relates to an accessory,
and to a camera body.

BACKGROUND ART

[0002] Asacamerasystem comprising a camera body
and an accessory (including an adapter or converter, or
an interchangeable lens), a camera system that includes
a plurality of communication systems is per se known
(refer to Patent Document #1). The camera system of
Patent Document #1 includes a communication contact
point group for performing communication between a
camera body and an interchangeable lens, and also a
communication contact point group for performing com-
munication between an adapter and the interchangeable
lens.

CITATION LIST
PATENT LITERATURE

[0003] PatentDocument#1:Japanese Laid-Open Pat-
ent Publication H07-234432

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0004] In camera systems, along with the progression
of technology for auto focusing and camera shake cor-
rection, there is a tendency for the amount of communi-
cation between the camera body and the accessory to
increase. However, increase of the time required for com-
munication entails increase of the time required for pho-
tography, and this causes an undesirable loss of conven-
ience.

SOLUTION TO TECHNICAL PROBLEM

[0005] An accessory that is detachably mounted to a
camera body, according to a first aspect of the present
invention comprises: a first communication unit that com-
municates with the camera body using a first transmis-
sion line; a second communication unit that, when a pre-
determined condition is satisfied, communicates with the
camera body by using the first transmission line and a
second transmission line that is different from the first
transmission line; and a changeover unit that, when the
predetermined condition is satisfied, changes over com-
munication with the camera body from communication
by the first communication unit to communication by the
second communication unit.

[0006] According to a second aspect of the present
invention, in the accessory according to the first aspect,
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it is preferable that the second communication unit in-
cludes the first communication unit.

[0007] According to athird aspect of the presentinven-
tion, in the accessory according to the first or second
aspect, it is preferable that the second communication
unit outputs, to the second communication line, an in-
verse signal complementary to a signal outputted to the
first transmission line.

[0008] According to a fourth aspect of the present in-
vention, in the accessory according to any one of the first
to third aspects, it is preferable to further comprise: an
information storage unit that stores specification informa-
tion specifying that the accessory comprises the second
communication unit; wherein: the first communication
unit transmits the specification information to the camera
body; and the predetermined condition includes that the
first communication unit has transmitted the specification
information.

[0009] According to a fifth aspect of the present inven-
tion, in the accessory according to any one of the first to
fourth aspects, it is preferable that a second accessory
to be electrically connected to the second transmission
line is detachably connected to the accessory; and the
first communication unit further communicates with the
second accessory by using the second transmission line.
[0010] Anaccessory, according to a sixth aspect of the
present invention, that is employed in a camera system
comprising a camera body and an interchangeable lens
that is detachably mounted to the camera body and in-
cluding a first transmission line and a second transmis-
sion line between the interchangeable lens and the cam-
era body, and that is detachably mounted at least to the
interchangeable lens, comprises: a communication unit
that communicates with the interchangeable lens by us-
ing the first transmission line; and an interception unit
that, when the interchangeable lens starts communica-
tion with the camera body by using the first transmission
line and the second transmission line, intercepts com-
munication with the interchangeable lens by the commu-
nication unit.

[0011] A camera body to which an accessory is de-
tachably mounted, according to a seventh aspect of the
present invention, comprises: a first communication unit
that communicates with the accessory using a first trans-
mission line; a second communication unit that, when a
predetermined condition is satisfied, communicates with
the accessory by using the first transmission line and a
second transmission line that is different from the first
transmission line; and a changeover unit that, when the
predetermined condition is satisfied, changes over com-
munication with the accessory from communication by
the first communication unitto communication by the sec-
ond communication unit.

[0012] According to an eighth aspect of the present
invention, in the camera body according to the seventh
aspect, it is preferable that the second communication
unit includes the first communication unit.

[0013] According to a ninth aspect of the present in-
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vention, in the camera body according to the seventh or
eighth aspect, it is preferable that the second communi-
cation unit outputs, to the second communication line,
an inverse signal complementary to a signal outputted
to the first transmission line.

[0014] According to a tenth aspect of the present in-
vention, in the camera body according to any one of the
seventh to ninth aspects, it is preferable that: the prede-
termined condition includes that the first communication
unit has received specification information concerning
that the accessory comprises an accessory side commu-
nication unit that performs communication with the sec-
ond communication unit by using the first transmission
line and the second transmission line.

[0015] An accessory, according to an eleventh aspect
of the present invention, that is detachably mounted to a
camera body including a first body contact point, a sec-
ond body contact point, a third body contact point, a fourth
body contact point, a fifth body contact point, and a sixth
body contact point, the accessory comprises: a first ac-
cessory contact point that is connected to the first body
contact point when the accessory is installed to the cam-
era body; a second accessory contact point that is con-
nected to the second body contact point when the ac-
cessory is installed to the camera body; a third accessory
contact point that is connected to the third body contact
pointwhen the accessory is installed to the camera body;
a fourth accessory contact point that is connected to the
fourth body contact point when the accessory is installed
to the camera body; a fifth accessory contact point that
is connected to the fifth body contact point when the ac-
cessory is installed to the camera body; a sixth accessory
contact point that is connected to the sixth body contact
pointwhen the accessory is installed to the camera body;
a first communication unit that sets up a plurality of first
transmission lines, one between the first accessory con-
tact point and the first body contact point, one between
the second accessory contact point and the second body
contact point, and one between the third accessory con-
tact point and the third body contact point, and that com-
municates with the camera body by using the plurality of
first transmission lines; a second communication unit
that, when a predetermined condition is satisfied, sets
up a plurality of second transmission lines, one between
the fourth accessory contact point and the fourth body
contact point, one between the fifth accessory contact
point and the fifth body contact point, and one between
the sixth accessory contact point and the sixth body con-
tact point, and that communicates with the camera body
by using the plurality of first transmission lines and the
plurality of second transmission lines; and a changeover
unit that, when the predetermined condition is satisfied,
changes over communication with the camera body from
communication with the first communication unit to com-
munication with the second communication unit; wherein
the first communication unit: transmits and receives a
read/write signal between the first accessory contact
point and the first body contact point; receives afirst clock
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pulse signal from the second body contact point via the
first accessory contact point; receives a first data signal
synchronized with the first clock pulse signal from the
third body contact point via the third accessory contact
point when the read/write signal is at a level correspond-
ing to a first truth value; and transmits the first data signal
to the third body contact point via the third accessory
contact point when the read/write signal is at a level cor-
responding to a second truth value that is different from
the first truth value; and wherein the second communi-
cation unit: transmits and receives the read/write signal
between the first accessory contact point and the first
body contact point, and also transmits and receives a
first inverse signal complementary to the read/write sig-
nal between the fourth accessory contact point and the
fourth body contact point; receives a second clock pulse
signal whose frequency is higher than that of the first
clock pulse signal from the second body contact point
viathe second accessory contact point, and also receives
a second inverse signal complementary to the second
clock pulse signal from the fifth body contact point via
the fifth accessory contact point; when the read/write sig-
nal is at a level corresponding to the first truth value,
receives a second data signal synchronized with the sec-
ond clock pulse signal from the third body contact point
via the third accessory contact point, and also receives
a third inverse signal complementary to the second data
signal from the sixth body contact point via the sixth ac-
cessory contact point; and when the read/write signal is
at a level corresponding to the second truth value, trans-
mits the second data signal to the third body contact point
via the third accessory contact point, and also transmits
the third inverse signal to the sixth body contact point via
the sixth accessory contact point.

[0016] According to a twelfth aspect of the present in-
vention, in the accessory according to the eleventh as-
pect, it is preferable that the second communication unit
includes the first communication unit.

[0017] According to a thirteenth aspect of the present
invention, in the accessory according to the eleventh or
twelfth aspect, it is preferable to further comprise: an in-
formation storage unit that stores specification informa-
tion specifying that the accessory comprises the second
communication unit; wherein: the first communication
unit transmits the specification information to the camera
body; and the predetermined condition includes that the
first communication unit has transmitted the specification
information.

[0018] According to a fourteenth aspect of the present
invention, in the accessory according to any one of the
eleventh to thirteenth aspect, it is preferable that: a sec-
ond accessory to be electrically connected to the second
transmission line is detachably connected to the acces-
sory; and the first communication unit: transmits a third
clock pulse signal to the second accessory via the fourth
accessory contact point when the second accessory is
installed to the accessory; and transmits and receives a
third data signal that is synchronized with the third clock
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pulse signal to and from the second accessory via the
fifth accessory contact point when the second accessory
is installed to the accessory.

[0019] An accessory, according to a fifteenth aspect
of the present invention, that is employed in a camera
system comprising a camera body including a first body
contact point, a second body contact point, a third body
contact point, a fourth body contact point, a fifth body
contact point, and a sixth body contact point, and an in-
terchangeable lens detachably mounted to the camera
body, and that is detachably mounted at least to the in-
terchangeable lens, wherein: the interchangeable lens
comprises: a first lens contact point that is connected to
thefirstbody contact pointwhen the interchangeable lens
is installed to the camera body; a second lens contact
point that is connected to the second body contact point
when the interchangeable lens is installed to the camera
body; a third lens contact point that is connected to the
third body contact point when the interchangeable lens
is installed to the camera body; a fourth lens contact point
that is connected to the fourth body contact point when
the interchangeable lens is installed to the camera body;
afifth lens contact point thatis connected to the fifth body
contact point when the interchangeable lens is installed
to the camera body; a sixth lens contact point that is con-
nected to the sixth body contact point when the inter-
changeable lens is installed to the camera body; a first
communication unit that sets up a plurality of first trans-
mission lines, one between the first lens contact point
and the first body contact point, one between the second
lens contact point and the second body contact point,
and one between the third lens contact point and the third
body contact point, and that communicates with the cam-
era body by using the plurality of first transmission lines;
and a second communication unit that, when a predeter-
mined condition is satisfied, sets up a plurality of second
transmission lines, one between the fourth lens contact
point and the fourth body contact point, one between the
fifth lens contact point and the fifth body contact point,
and one between the sixth lens contact point and the
sixth body contact point, and that communicates with the
camera body by using the plurality of first transmission
lines and the plurality of second transmission lines; and
the accessory comprises: a first accessory contact point
that is connected to the fifth lens contact point when the
accessory is installed to the interchangeable lens; a sec-
ond accessory contact point that is connected to the sixth
lens contact point when the accessory is installed to the
interchangeable lens; a communication unit that commu-
nicates with the interchangeable lens by using the first
accessory contact point and the second accessory con-
tact point; and an interception unit that intercepts com-
munication by the communication unit with the inter-
changeable lens when the interchangeable lens starts
communication with the camera body by using the sec-
ond communication unit.

[0020] A camerabody, according to a sixteenth aspect
of the present invention, that is detachably mounted to
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an accessory including a first accessory contact point, a
second accessory contact point, a third accessory con-
tact point, a fourth accessory contact point, a fifth acces-
sory contact point, and a sixth accessory contact point,
comprising: a first body contact point to be connected to
the first accessory contact point when the accessory is
installed; a second body contact point to be connected
to the second accessory contact point when the acces-
sory is installed; a third body contact point to be connect-
ed to the third accessory contact point when the acces-
sory is installed; a fourth body contact point to be con-
nected to the fourth accessory contact point when the
accessory is installed; a fifth body contact point to be
connected to the fifth accessory contact point when the
accessory is installed; a sixth body contact point to be
connected to the sixth accessory contact point when the
accessory is installed; a first communication unit that sets
up a plurality of first transmission lines, one between the
first accessory contact point and the first body contact
point, one between the second accessory contact point
and the second body contact point, and one between the
third accessory contact point and the third body contact
point, and that communicates with the accessory by us-
ing the plurality of first transmission lines; a second com-
munication unit that, when a predetermined condition is
satisfied, sets up a plurality of second transmission lines,
one between the fourth accessory contact point and the
fourth body contact point, one between the fifth acces-
sory contact point and the fifth body contact point, and
one between the sixth accessory contact point and the
sixth body contact point, and that communicates with the
accessory by using the plurality of first transmission lines
and the plurality of second transmission lines; and a
changeover unit that, when the predetermined condition
is satisfied, changes over communication with the cam-
era body from communication with the first communica-
tion unit to communication with the second communica-
tion unit; wherein the first communication unit: transmits
and receives a read/write signal between the first acces-
sory contact point and the first body contact point; trans-
mits a first clock pulse signal to the second accessory
contact pointvia the second body contact point; transmits
a first data signal synchronized with the first clock pulse
signal via the third body contact point to the third acces-
sory contact point when the read/write signal is at a level
corresponding to a first truth value; and receives the first
data signal from the third accessory contact point via the
third body contact point when the read/write signal is at
a level corresponding to a second truth value that is dif-
ferent from the first truth value; and the second commu-
nication unit: transmits and receives the read/write signal
between the first accessory contact point and the first
body contact point, and also transmits and receives a
first inverse signal complementary to the read/write sig-
nal between the fourth accessory contact point and the
fourth body contact point; transmits a second clock pulse
signal whose frequency is higher than that of the first
clock pulse signal to the second accessory contact point
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via the second body contact point, and also transmits a
second inverse signal complementary to the second
clock pulse signal to the fifth accessory contact point via
the fifth body contact point; when the read/write signal is
at a level corresponding to the first truth value, transmits
a second data signal synchronized with the second clock
pulse signal via the third body contact point to the third
accessory contact point, and also transmits a third in-
verse signal complementary to the second data signal
via the sixth body contact point to the sixth accessory
contact point via the sixth body contact point; and when
the read/write signal is at a level corresponding to the
second truth value, receives the second data signal from
the third accessory contact point via the third body con-
tact point, and also receives the third inverse signal from
the sixth accessory contact point via the sixth body con-
tact point.

ADVANTAGEOUS EFFECTS OF INVENTION

[0021] Accordingtothe presentinvention, itis possible
to increase the speed of communication between the
camera body and the accessory.

BRIEF DESCRIPTION OF DRAWINGS
[0022]

Fig. 1is a structural block diagram of a digital camera
system comprising an interchangeable lens (i.e. an
accessory) and a camera body, according to a first
embodiment of the present invention;

Fig. 2 is a block diagram showing communication
between the camera body and the interchangeable
lens (i.e. the accessory) according to this first em-
bodiment of the present invention;

Fig. 3 is a block diagram related to a communication
control circuit that outputs signals to communication
contact points of the camera body and the inter-
changeable lens (i.e. the accessory) according to
this first embodiment of the present invention;

Fig. 4 is an example of flow charts related to com-
munication operation;

Fig. 5 is an example of a timing chart when high
speed communication starts;

Fig. 6 is a structural block diagram of a digital camera
system comprising an interchangeable lens (i.e. an
accessory), a camera body, and an intermediate
adapter, according to a second embodiment of the
present invention;

Fig. 7 is a block diagram showing communication
between the camera body and the interchangeable
lens (i.e. the accessory) according to this second
embodiment of the present invention;

Fig. 8 is a block diagram related to a communication
control circuit that outputs signals to communication
contact points of the intermediate adapter;

Fig. 9 gives examples of flow charts related to com-
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munication operation;

Fig. 10 is a block diagram showing communication
between a camerabody and an interchangeable lens
(i.e., an accessory) according to a variant of this sec-
ond embodiment of the present invention;

Fig. 11 is a block diagram related to communication
between a camerabody and an interchangeable lens
(i.e. an accessory) in the prior art;

Fig. 12 is structural block diagrams of a digital cam-
era system comprising a camera body and an inter-
changeable lens (i.e. an accessory), according to a
third embodiment of the present invention;

Fig. 13 is a plan view of a mounting portion of the
camera body according to the third embodiment of
the present invention;

Fig. 14 is a plan view of a mounting portion of the
interchangeable lens (i.e., the accessory) according
to the third embodiment of the present invention;
Fig. 15 is a plan view of a front mounting portion of
an intermediate adapter (i.e., an accessory) accord-
ing to the third embodiment of the present invention;
Fig. 16 is a plan view of a rear mounting portion of
this intermediate adapter (i.e., the accessory) ac-
cording to the third embodiment of the present in-
vention;

Fig. 17 is a block diagram showing communication
between the camera body and the interchangeable
lens (i.e., the accessory) according to the third em-
bodiment of the present invention;

Fig. 18 is a circuit diagram of a signal control circuit;
Fig. 19is a table showing examples of three patterns
of communication performed on transmission lines
between the camera body and the interchangeable
lens (i.e., the accessory), according to the third em-
bodiment of the present invention;

Fig. 20 is a setting table for signal control circuits;
Fig. 21 is a setting table for signal control circuits;
Fig. 22 is a setting table for signal control circuits;
Fig. 23 is a setting table for signal control circuits;
Fig. 24 is a setting table for signal control circuits;
Fig. 25 is a setting table for signal control circuits;
Fig. 26 is a setting table for signal control circuits;
Fig. 27 is a flow chart related to initial communication
operation performed between the camera body, the
interchangeable lens (i.e., the accessory), and the
intermediate adapter (i.e., the accessory), according
to the third embodiment of the presentinvention; and
Fig. 28 is a timing chart for when communication is
changed over.

DESCRIPTION OF EMBODIMENTS

(First Embodiment)

[0023] Fig. 1is a schematic block diagram of a digital
camera system comprising an accessory and a camera

body, according to a first embodiment of the present in-
vention. The digital camera system 1 of Fig. 1 comprises
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an interchangeable lens 100 and a camera body 200.
The interchangeable lens 100 is one type of accessory,
and comprises a lens side microcomputer 110, a lens
side storage unit 115, a lens side mounting portion 120,
and a lens side contact point group 130. And the camera
body 200 comprises a body side microcomputer 210, a
body side storage unit 215, a body side mounting portion
220, and a body side contact point group 230. It should
be understood that, apart from the structures shown in
Fig. 1, the interchangeable lens 100 and the camera body
200 also comprise a large number of other structures,
such as an imaging element and so on.

[0024] The interchangeable lens 100 is detachably
mounted to the camera body 200 via the lens side mount-
ing portion 120. The lens side mounting portion 120 is
detachably mounted to the body side mounting portion
220 of the camera body 200. Fig. 1 shows the state in
which the lens side mounting portion 120 is installed to
the body side mounting portion 220. When the lens side
mounting portion 120 is installed to the body side mount-
ing portion 220, the lens side contact point group 130 is
electrically connected to the body side contact point
group 230.

[0025] When processing of some type such as camera
shake correction processing or auto focus processing or
the like is executed, the lens side microcomputer 110
and the body side microcomputer 210 perform commu-
nication via the lens side contact point group 130 and the
body side contact point group 230. For example, the lens
side microcomputer 110 may transmit a signal or the like
specifying lens information or specifying that camera
shake correction processing is being performed to the
body side microcomputer 210 via the lens side contact
point group 130 and the body side contact point group
230. On the other hand, the body side microcomputer
210 transmits information related to the focal point posi-
tion of a focusing lens 140 to the lens side microcomputer
110. And the lens side microcomputer 110 controls a
focusing lens drive unit 141 to drive the focusing lens 140
on the basis of this information that has been received
related to the focal point position of the focusing lens 140.
It should be understood that the lens information includes
various types of information related to the lens such as
aperture F value and so on, and also specification infor-
mationrelated to the signal output methods and the trans-
mission methods that this interchangeable lens 100 is
capable of implementing via the lens side contact point
group 130. The details of the signal output methods and
of the transmission methods that the interchangeable
lens 100 is capable of implementing will be described
hereinafter.

[0026] The lens side storage unit 115 is a non-volatile
storage medium such as a flash memory or the like, and
stores a control program that the lens side microcomput-
er 110 executes when controlling the interchangeable
lens 110, and lens information and so on.

[0027] And the body side storage unit 215 is a non-
volatile storage medium such as a flash memory or the
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like, and stores a control program that the body side mi-
crocomputer 210 executes when controlling the camera
body 200, and so on.

(Explanation of the electrical connections between the
lens side microcomputer 110 and the body side micro-
computer 210)

[0028] Fig. 2is afigure showing electrical connections
between the lens side microcomputer 110 and the body
side microcomputer 210 via the lens side contact point
group 130 and the body side contact point group 230.
The lens side microcomputer 110 comprises a first lens
side communication contact point group 111 and a sec-
ond lens side communication contact point group 112.
[0029] For example, a terminal CLK1, a terminal
DATA1, and aterminal R/W1 are included in the firstlens
side communication contact point group 111. And, for
example, a terminal CLK2, a terminal DATA2, and a ter-
minal R/W2 are included in the second lens side com-
munication contact point group 112.

[0030] The body side microcomputer 210 comprises a
first body side communication contact point group 211
and a second body side communication contact point
group 212. Similar terminals to those of the first lens side
communication contact point group 111, in other words
aterminal CLK1, aterminal DATA1, and aterminal R/W1,
are included in the first body side communication contact
point group 211. Moreover, similar terminals to those of
the second lens side communication contact point group
112, in other words a terminal CLK2, a terminal DATAZ2,
and a terminal R/W2, are included in the second body
side communication contact point group 212.

[0031] Such a first lens side communication contact
point group 111, such a first body side communication
contact point group 211, and such a second lens side
communication contact point group 112 are utilized in a
conventional digital camera system. Each of Figs. 11(a)
and 11(b) shows an example of the electrical connections
between an interchangeable lens and a camera body in
a conventional digital camera. In Fig. 11 (a), an inter-
changeable lens 600 that comprises a first lens side com-
munication contact point group 111 and a second lens
side communication contact point group 112 is mounted
on a camera body 700 that comprises a first body side
communication contact point group 211. And, in Fig. 11
(b), this interchangeable lens 600 is connected to the
camerabody 700 with the interposition of an intermediate
adapter 800.

[0032] When the interchangeable lens 100 of Fig. 2 is
connected to the camera body 200, the terminal CLK1
of the first lens side communication contact point group
111 and the terminal CLK1 of the first body side commu-
nication contact point group 211 are electrically connect-
ed together, and thereby a transmission line is estab-
lished between these two terminals CLK1. In a similar
manner, the terminal DATA1 of the first lens side com-
munication contact point group 111 and the terminal
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DATA1 of the first body side communication contact point
group 211 are electrically connected together, and the
terminal R/W1 of the first lens side communication con-
tact point group 111 and the terminal R/W1 of the first
body side communication contact point group 211 are
electrically connected together, and thereby a commu-
nication line is established between each of these two
pairs of terminals. The terminals CLK1 of the first lens
side communication contact point group 111 and of the
first body side communication contact point group 211
perform mutual communication in half duplex. In a similar
manner, the terminals DATA1 of the first lens side com-
munication contact point group 111 and of the first body
side communication contact point group 211, and the ter-
minals R/W1 of the first lens side communication contact
point group 111 and of the first body side communication
contact point group 211, also perform mutual communi-
cation in half duplex.

[0033] Moreover, when the interchangeable lens 100
is connected to the camera body 200, the terminal CLK2
of the second lens side communication contact point
group 112 and the terminal CLK2 of the second body
side communication contact point group 212 are electri-
cally connected together, and thereby a transmission line
is established between these two terminals CLK2. In a
similar manner, the terminal DATAZ2 of the second lens
side communication contact point group 112 and the ter-
minal DATA2 of the second body side communication
contact pointgroup 212 are electrically connected togeth-
er, and the terminal R/W2 of the second lens side com-
munication contact point group 112 and the terminal
R/W2 of the second body side communication contact
point group 212 are electrically connected together, and
thereby communication lines are established between
these two pairs of terminals. The terminals CLK2 of the
second lens side communication contact point group 112
and of the second body side communication contact point
group 212 perform mutual communication in half duplex.
In a similar manner, the terminals DATAZ2 of the second
lens side communication contact point group 112 and of
the second body side communication contact point group
212, and likewise their terminals R/W2, also perform mu-
tual communication in half duplex.

[0034] The camera body 200 incorporates a battery
240.ViaaDC/DC converter 250, output power is supplied
from this battery 240 to the entire camera body 200.
Moreover, via the lens side contact point group 130 and
the body side contact point group 230, output power from
the DC/DC converter 250 is also supplied to the inter-
changeable lens 100. Poweris then supplied viaa DC/DC
converter 150 to the various sections of the interchange-
able lens 100, such as the lens side microcomputer 110
and so on.

(Communication between the lens side microcomputer
110 and the body side microcomputer 210)

[0035] Fig. 3 is a schematic block diagram of a com-
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munication control circuit that inputs and outputs signals
to and from the first lens side communication contact
point group 111 and the second lens side communication
contact point group 112 shown in Fig. 2. The communi-
cation control circuit shown as an example in Fig. 3 is
internally provided within the lens side microcomputer
110. It should be understood that a communication con-
trol circuit that connects together the first body side com-
munication contact point group 211 and the second body
side communication contact point group 212 is also in-
ternally provided within the body side microcomputer
210, just like the one shown in Fig. 3.

[0036] As shown in Fig. 3, in this communication con-
trol circuit, a first communication circuit 300, a second
communication circuit 301, and a changeover device 302
are provided for each of the terminals of the first lens side
communication contact point group 111 and of the sec-
ond lens side communication contact point group 112
(i.e. for the terminal CLK1, the terminal DATA1, the ter-
minal R/W1, the terminal CLK2, the terminal DATA2, and
the terminal R/W2). Each of these changeover devices
302 performs changing over or interception (i.e. discon-
nection, opening, breaking, or establishment of a Hi-Z
state) of the communication circuits that are connected
to its terminals (i.e. the first communication circuits 300
and the second communication circuits 301). Changing
over by each of the changeover devices 302 is performed
according to a changeover signal from changeover con-
trol circuits 303.

[0037] The first communication circuits 300 include
signal output circuits of the open drain (open collector)
type. And the second communication circuits 301 include
signal output circuits of the CMOS type. The second com-
munication circuits 301 can output clock pulse signals
whose pulse frequency is higher (i.e. faster) than that of
the first communication circuits 300. As signal output
methods that the interchangeable lens 100 is capable of
implementing, the open drain (open collector) type and
the CMOS type are included in the specification informa-
tion included in the lens information described above.
[0038] When the lens side microcomputer 110 and the
body side microcomputer 210 are changed over to com-
munication using the first communication circuits 300,
then communication is performed according to the single
ended method, both between the first lens side commu-
nication contact point group 111 and the first body side
communication contact point group 211, and between
the second lens side communication contact point group
112 and the second body side communication contact
point group 212.

[0039] And,whenthelensside microcomputer110and
the body side microcomputer 210 are changed over to
communication using the second communication circuits
301, then communication is performed according to the
differential transmission method by using, as differential
transmission lines, the transmission lines between the
terminals of the first lens side communication contact
point group 111 and the terminals of the first body side
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communication contact point group 211, and the trans-
mission lines between the terminals of the second lens
side communication contact point group 112 and the ter-
minals of the second body side communication contact
point group 212. Thus, as transmission methods that the
interchangeable lens 100 is capable of implementing, the
single ended method and the differential transmission
method are included in the specification information in-
cluded in the lens information described above.

(Explanation of the output signals in the two transmission
methods)

[0040] The terminal DATA1 and the terminal DATA2
are terminals for outputting and inputting (i.e. for trans-
mitting and receiving) binarized data. The signal levels
at the terminal DATA1 and the terminal DATAZ2 can be
either 0 level (L level, low level) or 1 level (H level, high
level).

[0041] Incommunication according to the single ended
method using the first communication circuits 300, mu-
tually independent data is outputted and inputted by the
terminal DATA1 and the terminal DATA2.

[0042] In communication according to the differential
transmission method using the second communication
circuits 301, aninverse signal complementary to the data
signal at the terminal DATA1 is outputted and inputted
to the terminal DATAZ2.

[0043] Theterminals CLK1 are terminals for outputting
and inputting (i.e. transmitting and receiving) clock pulse
signals. Data that is outputted to the terminals DATA1 is
synchronized with the clock pulse signals atthe terminals
CLK1.

[0044] And the terminals CLK2 are terminals for out-
putting and inputting (i.e. transmitting and receiving)
clock pulse signals. Data that is outputted to the terminals
DATA2 is synchronized with the clock pulse signals at
the terminals CLK2.

[0045] Incommunication according to the single ended
method using the first communication circuits 300, sep-
arate clock pulse signals are outputted and inputted at
the terminal CLK1 and at the terminal CLK2.

[0046] And, in communication according to the differ-
ential transmission method using the second communi-
cation circuits 301, an inverse signal complementary to
the clock pulse signal at the terminals CLK1 is outputted
and inputted at the terminals CLK2. Moreover, the clock
pulse signals that are outputted and inputted in commu-
nication according to the differential transmission method
using the second communication circuits 301 have a
higher pulse frequency (i.e. their pulse periods are short-
er) than that of the clock pulse signals outputted and in-
putted in communication according to the single ended
method using the first communication circuits 300. In
communication using the second communication circuits
301, it is possible to make the pulse frequency of the
clock pulse signal higher by using a CMOS type signal
output circuit or by employing the differential transmis-
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sion method. In other words, communication according
to the differential transmission method using the second
communication circuits 301 can perform data communi-
cation at high speed, several times to ten and several
times higher than communication according to the single
ended method using the first communication circuits 300.
[0047] The terminals R/W1 and the terminals R/W2 are
terminals for outputting and inputting (i.e. transmitting
and receiving) read/write signals used in read/write con-
trol (i.e. data input and output control) by the microcom-
puters. The signal levels at the terminals R/W1 and at
the terminals R/W2 can be either O level (Low level) or 1
level (High level).

[0048] Incommunication accordingtothe single ended
method using the first communication circuits 300, mu-
tually independent read/write signals are outputted and
inputted atthe terminals R/W1 and at the terminals R/W2.
[0049] When the read/write signal level at the terminal
R/W1 is L level, the lens side microcomputer 110 outputs
data to the terminal DATA1.

[0050] When the read/write signal level at the terminal
R/W1 is H level, the body side microcomputer 210 out-
puts data to the terminal DATA1.

[0051] When the read/write signal level at the terminal
R/W2is L level, the lens side microcomputer 110 outputs
data to the terminal DATAZ2.

[0052] And, when the read/write signal level at the ter-
minal R/W2 is H level, the body side microcomputer 210
outputs data to the terminal DATA2.

[0053] In communication according to the differential
transmission method using the second communication
circuits 301, an inverse signal complementary to the
read/write signal at the terminals R/W1 is outputted and
inputted at the terminals R/W2.

[0054] When the read/write signal level of the terminal
R/W1 is L level, the read/write signal level at the terminal
R/W2 becomes H level. At this time, the lens side micro-
computer 110 outputs data to the terminal DATA1, and
outputs the inverse signal of that data to the terminal
DATA2.

[0055] And, when the read/write signal level of the ter-
minal R/W1 is H level, the read/write signal level at the
terminal R/W2 becomes L level. At this time, the body
side microcomputer 210 outputs data to the terminal
DATA1, and outputs the inverse signal of that data to the
terminal DATAZ2.

[0056] In communication according to the differential
transmission method using the second communication
circuits 301, the microcomputer on the reception (input)
side receives the pulse signal between the terminals
CLK1 and the pulse signal between the terminals CLK2
as a pair of differential signals. Moreover, in a similar
manner, in communication according to the differential
transmission method using the second communication
circuits 301, the microcomputer on the reception side re-
ceives the pulse signal between the terminals DATA1
and the pulse signal between the terminals DATA2 as a
pair of differential signals, and also receives the pulse
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signal between the terminals R/W1 and the pulse signal
between the terminals R/W2 as a pair of differential sig-
nals.

(Communication operation)

[0057] Fig. 4(a) is a flow chart related to communica-
tion operation by the digital camera 1. When the power
source of the camera body 200 is turned ON, power is
supplied to the various sections of the camera body 200,
including the body side microcomputer 210. Upon this
supply of power, the body side microcomputer 210 pro-
ceeds to perform step S1, and starts executing initial
communication operation that will be described in detail
hereinafter. In this initial communication operation pro-
cedure, the supply of power from the camera body 200
to the interchangeable lens 100 is started. Upon this sup-
ply of power, the lens side microcomputer 110 proceeds
to perform step S2, and initial communication operation
that will be described in detail hereinafter is performed.
In this process of initial communication operation exe-
cuted by the body side microcomputer 210 and by the
lens side microcomputer 110 in steps S1 and S2, the
signal output method and the transmission method that
are to be used in routine communication operation are
determined. In steps S3 and S4, the body side micro-
computer 210 and the lens side microcomputer 110 per-
form routine communication using this signal output
method and this transmission method that have been
determined during the above process of initial commu-
nication operation.

[0058] Fig. 4(b)is aflow chart related to the initial com-
munication operation executed in steps S1 and S2 of Fig.
4(a). Upon supply of power, the body side microcomputer
210 initializes the various sections of the camera body
200 in step S10. For example, the body side microcom-
puter 210 changes over each of the changeover devices
302 so that the first communication circuits 300 are con-
nected to the terminals of the first body side communi-
cation contact point group 211, and also changes over
the changeover devices 302 so that the communication
circuits that are connected to the terminals of the second
body side communication contact point group 212 are
intercepted (i.e. are disconnected, opened, broken, or
put into a Hi-Z state). Here, the reason that the second
communication circuits 301 are not selected from the be-
ginning, is because there is a possibility that the inter-
changeable lens that is detachably mounted to the cam-
era body 200 may not have any second lens side com-
munication contact point group 112.

[0059] In step S20, the body side microcomputer 210
starts supply of power to the interchangeable lens 100
via the DC/DC converter 250. Upon receipt of power, the
lens side microcomputer 110 of the interchangeable lens
100 starts to perform initial communication in step S2 of
Fig. 4(a), and starts executing step S100. In step S100,
the lens side microcomputer 100 starts control of the var-
ious sections of the interchangeable lens 100, and per-
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forms initialization of communication. For example, the
lens side microcomputer 110 changes over the change-
over devices 302 of the lens side microcomputer 110 so
that the first communication circuits 300 are connected
to the terminals of the first lens side communication con-
tact point group 111 and of the second lens side com-
munication contact point group 112. Thereafter, the lens
side microcomputer 110 proceeds to execute step S110,
and performs initialization of the drive system of the fo-
cusing lens drive unit 141 and so on.

[0060] In step S30, using the first body side communi-
cation contact point group 211, the body side microcom-
puter 210 transmits a lens information request command
to the interchangeable lens 100.

[0061] In step S120, the lens side microcomputer 110
receives this lens information request command using
thefirstlens side communication contact pointgroup 111.
[0062] Subsequently,thelens side microcomputer 110
proceeds to perform step S130, and transmits a correc-
tion parameter request command using the second lens
side communication contact point group 112. If an inter-
mediate adapter is connected between the interchange-
able lens and the camera body, as for example shown
in Fig. 11(b), then the correction parameters include the
length of the optical path as corrected by this intermediate
lens. After transmitting this correction parameter request
command, the lens side microcomputer 110 proceeds to
perform step S140, and goes into a state of waiting for a
predetermined time period for reception of the correction
parameters. Since in this first embodiment no intermedi-
ate adapter is connected, accordingly the lens side mi-
crocomputer 110 does not receive any correction param-
eters, and times out.

[0063] Thereafter, the lens side microcomputer 110
performs step S150, and transmits lens information
stored in the lens side storage unit 115 (including the
specification information described above) to the camera
body 200 using the first lens side communication contact
point group 111.

[0064] In step S40, the body side microcomputer 210
receives the lens information (including the specification
information described above) using the first body side
communication contact pointgroup 211. By receiving this
lens information, the body side microcomputer 210 rec-
ognizes that communication has been established with
the interchangeable lens 100 using the first communica-
tion contact point group.

[0065] In step S45, the body side microcomputer 210
analyzes the specification information included in the
lens information that was received in step S40, and
makes a decision as to whether or not this interchange-
able lens 100 is one that is compatible with high speed
communication. If information related to the CMOS type
signal output method and information related to the dif-
ferential transmission method are included in the speci-
fication information, then the body side microcomputer
210 decides that this interchangeable lens 100 is one
that is compatible with high speed communication, and
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reaches an affirmative decision in step S45. However, if
information related to the CMOS type signal output meth-
od or information related to the differential transmission
method is not included in the specification information,
then the body side microcomputer 210 reaches a nega-
tive decision in step S45. If step S45 reaches an affirm-
ative decision, then the body side microcomputer 210
decides to perform communication by the CMOS type
signal output method and moreover by the differential
transmission method, in other words to perform commu-
nication using the second communication circuits 301 in
routine communication, and proceeds to perform step
S50.

[0066] If a negative decision is reached in step S45,
then the body side microcomputer 210 decides to per-
form communication by the open drain type method and
moreover by the single ended method, in other words to
perform communication using the first communication
circuits 300 in routine communication, and terminates
the operation of Fig. 4(b) and starts routine communica-
tion operation.

[0067] In step S50, the body side microcomputer 210
transmits a communication changeover command to the
lens side microcomputer 110 using the first body side
communication contact point group 211.

[0068] In step S160, the lens side microcomputer 110
receives this communication changeover command us-
ing the first lens side communication contact point group
111. Thereafter, the lens side microcomputer 110 pro-
ceeds to perform step S170, in which it transmits an in-
termediate adapter intercept command by using the sec-
ond lens side communication contact point group 112.
Since in this first embodiment no intermediate adapter is
connected between the interchangeable lens 100 and
the camera body 200, accordingly this intercept com-
mand is not received.

[0069] Thereafter, the lens side microcomputer 110
proceeds to perform step S180, and transmits a start
signal to the camera body 200 using the first lens side
communication contact point group 111. And thereafter
the lens side microcomputer 110 proceeds to perform
step S190, in which it changes over each of the change-
over devices 302 of the first lens side communication
contact point group 111 and of the second lens side com-
munication contact point group 112, so as to connect the
second communication circuits 301 to the various termi-
nals.

[0070] In step S60, the body side microcomputer 210
receives the start signal using the first body side com-
munication contact point group 211. And thereafter the
body side microcomputer 210 proceeds to perform step
S70, and changes over the communication circuits to be
connected to the terminals of the first body side commu-
nication contact point group 211 and of the second body
side communication contact point group 212 to the sec-
ond communication circuits 301.

[0071] Subsequently, the lens side microcomputer 110
and the body side microcomputer 210 perform mutual
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communication according to the differential transmission
method, using the first communication contact point
groups 111 and 211 and the second communication con-
tact point groups 112 and 212. Due to this communication
according to the differential transmission method, the in-
terchangeable lens 100 and the camera body 200 trans-
mit and receive various types of information at high
speed, such as information related to the focal point po-
sition of the focusing lens 140 and so on.

[0072] Fig. 5is an example of a timing chart showing
the signal levels at the various terminals of the first lens
side communication contact point group 111 and of the
second lens side communication contact point group 112
in step S180 and after. In the timing chart shown in Fig.
5, a time point T120, a time point T130, and a time point
T140 are shown.

[0073] In the interval from the time point T120 to the
time point T130, the lens side microcomputer 110 per-
forms step S180 of Fig. 4(b). In order to transmit the start
signal to the body side microcomputer 210, using the first
communication circuits 300, the lens side microcomputer
110 changes the read/write signal level of the terminal
R/W1 to L level. Next, using the first communication cir-
cuits 300, the lens side microcomputer 110 outputs the
clock signal to the terminal CLK1 and outputs the start
signal to the terminal DATA1. In Fig. 5, "01000000" is
transmitted as an example of the start signal. It should
be understood that, while the start signal is shown as
being eight bits in Fig. 5, the bit length of the start signal
could be 16 bits or 32 bits, or could be determined as
desired.

[0074] In the interval from the time point T130 to the
time point T140, the lens side microcomputer 110 per-
forms step S190 of Fig. 4(b), while the body side micro-
computer 210 performs step S70 of Fig. 4(b). Due to this,
both the lens side microcomputer 110 and the body side
microcomputer 210 connect the second communication
circuits 301 to the terminals of the first lens side commu-
nication contact point group 111 and of the second lens
side communication contact point group 112.

[0075] After the time point T140, the lens side micro-
computer 110 and the body side microcomputer 210 per-
form mutual communication according to the differential
transmission method, using the first communication con-
tact point groups 111 and 211 and the second commu-
nication contact point groups 112 and 212. In concrete
terms, after the time point T140, the inverse signal of the
output signal to the terminal R/W1 is outputted to the
terminal R/W2, the inverse signal of the output signal to
the terminal CLK1 is outputted to the terminal CLK2, and
the inverse signal "10011111" of the output signal
"01100000" to the terminal DATA1 is outputted to the
terminal DATAZ2.

[0076] The clock pulse signal outputted to the terminal
CLK1 after the time point T140 (after changeover to the
second communication circuits 301 has been performed)
has a pulse frequency thatis greater than that of the clock
pulse signal before the time point T140 (before change-
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over to the second communication circuits 301 has been
performed). It should be understood that while, in Fig. 5,
the signal level of H level at each of the terminals is shown
as being the same level after the time point T140 as be-
fore the time point T140, it would also be acceptable to
arrange for the signal level of H level to be lower after
the changeover to the second communication circuits
301 has been performed (i.e. subsequentto the time point
T140). By doing this, the time period required for rise and
fall of the output signals becomes shorter, and accord-
ingly it is possible to anticipate yet further increase of the
speed of communication.

(Second Embodiment)

[0077] Now a second embodiment of the present in-
vention will be explained. Fig. 6 is a schematic block di-
agram of a digital camera system that comprises a cam-
era body and an accessory, according to a second em-
bodiment of the present invention. The digital camera
system 2 of Fig. 6 comprises an interchangeable lens
100 and a camera body 200, and also comprises an in-
termediate adapter 400 that is interposed between the
interchangeable lens 100 and the camera body 200. The
structures of the interchangeable lens 100 and of the
camera body 200 are the same as in the first embodi-
ment, and accordingly explanation of these structures
will be omitted. It should be understood that the operation
for starting high speed communication is different from
thatin the firstembodiment, since the intermediate adapt-
er 400 is interposed between the interchangeable lens
100 and the camera body 200.

[0078] The intermediate adapter 400 is one type of ac-
cessory, and comprises a front mounting portion 410, a
rear mounting portion 420, a front contact point group
430, a rear contact point group 440, an adapter side mi-
crocomputer 450, and an adapter storage unit 451. The
lens side mounting portion 120 of the interchangeable
lens 100 is detachably mounted to the front mounting
portion 410. And the body side mounting portion 220 of
the camera body 200 is detachably mounted to the rear
mounting portion 420.

[0079] When the lens side mounting portion 120 is in-
stalled to the front mounting portion 410 of the interme-
diate adapter 400, the front contact point group 430 is
electrically connected to the lens side contact point group
130. Moreover, when the body side mounting portion 220
is installed to the rear mounting portion of the intermedi-
ate adapter 400, the rear contact point group 440 is elec-
trically connected to the body side contact point group
230. Since electrical connection is established between
each terminal of the front contact point group 430 and
each terminal of the rear contact point group 440, ac-
cordingly each of the terminals of the lens side micro-
computer 110 and the corresponding terminal of the body
side microcomputer 210 are mutually connected via the
intermediate adapter 400.

[0080] The adapter storage unit 451 is a non-volatile
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storage medium such as a flash memory or the like, and
correction parameters for the case in which the interme-
diate adapter 400 has been installed, such as the cor-
rected optical path length and so on are stored therein.
[0081] Fig. 7 is a block diagram showing the electrical
connections between the lens side microcomputer 110,
the body side microcomputer 210, and the adapter side
microcomputer 450. Similarly to the case with Fig. 2, the
lens side microcomputer 110 comprises a first lens side
communication contact point group 111 and a second
lens side communication contact point group 112. A ter-
minal CLK2, a terminal DATAZ2, and a terminal R/W2 for
communication with the second lens side communication
contact point group 112 are included in the adapter side
microcomputer 450.

[0082] The terminal CLK2 of the lens side microcom-
puter 110 is electrically connected to the terminals CLK2
of the body side microcomputer 210 and of the adapter
side microcomputer 450. And the terminal DATAZ of the
lens side microcomputer 110 is electrically connected to
the terminals DATAZ2 of the body side microcomputer 210
and of the adapter side microcomputer 450. Moreover,
the terminal R/W2 of the lens side microcomputer 110 is
electrically connected to the terminals R/W2 of the body
side microcomputer 210 and of the adapter side micro-
computer 450.

[0083] The camera body 200 incorporates a battery
240. The output power supplied by this battery 240 is
supplied to the entire camera body 200 via the DC/DC
converter 250. Moreover, via the body side contact point
group 230 and the rear contact point group 440, the out-
put power supplied by the DC/DC converter 250 is sup-
plied not only to the interchangeable lens 100, but also
to the intermediate adapter 400.

[0084] Fig. 8 is a schematic block diagram of a com-
munication control circuit that is connected to the termi-
nals of the adapter side microcomputer 450 (i.e. to the
terminal CLK2, tothe terminal DATAZ2, and to the terminal
R/W2). The communication control circuit of Fig. 8 is
housed internally to the adapter side microcomputer 450.
[0085] As shown in Fig. 8, each of the first communi-
cation circuits 300 is connected to the corresponding ter-
minal of the adapter side microcomputer 450, via a cor-
responding switch 304. The opening and closing of all of
the switches 304 is performed simultaneously according
to a changeover signal outputted from an opening/closing
control circuit 305. When the switches 304 are opened,
the first communication circuits are intercepted from the
corresponding terminals of the adapter side microcom-
puter 450 (i.e. are disconnected, opened, broken, or put
into a Hi-Z state), so that communication with the inter-
mediate adapter 400 is interrupted. At this time, the ter-
minals CLK2 of the lens side microcomputer 110 and of
the body side microcomputer 210 are mutually connected
together, as are their terminals DATA2 and their termi-
nals R/W2.

[0086] Fig. 9(a) is a flow chart related to communica-
tion operation of the digital camera 2. When the power
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source of the camera body 200 is turned ON, power is
supplied to the various sections of the camera body 200,
including the body side microcomputer210. Upon receipt
of this power supply, the body side microcomputer 210
proceeds to perform step S5, and starts to perform an
initial communication operation that will be described in
detail hereinafter.

[0087] With this second embodiment, in this process
of initial communication operation, the supply of power
from the camera body 200 is started, not only to the in-
terchangeable lens 100, but also to the intermediate
adapter 400. Upon supply of power, the lens side micro-
computer 110 proceeds to perform step S6, and initial
communication operation that will be described in detail
hereinafter is performed. Moreover, upon supply of pow-
er, the adapter side microcomputer 450 proceeds to per-
form step S7, and executes initial communication oper-
ation. When this initial communication operation of step
S7 has been completed, the adapter side microcomputer
450 terminates communication operation. In the process
of initial communication operation executed in step S5
and step S6, the body side microcomputer 210 and the
lens side microcomputer 110 determine the signal output
method and the transmission method to be used during
routine communication operation. Then in step S8 and
step S9 the body side microcomputer 210 and the lens
side microcomputer 110 perform routine communication
using the signal output method and the transmission
method that have been determined during the above
process of initial communication operation.

[0088] Fig. 9(b)is aflow chart related to the initial com-
munication operation executed in steps S8 and S9 of Fig.
9(a). It should be understood that, to steps in Fig. 9(b)
that specify operations similar to those of steps of Fig.
4(b), the same reference symbols are appended, and
explanation thereof will be omitted.

[0089] In step S220, the body side microcomputer 210
starts supply of power to the interchangeable lens 100
and to the intermediate adapter 400 via the DC/DC con-
verter 250. In step S410, upon receipt of power, the
adapter side microcomputer 450 of the intermediate
adapter 400 performs initialization of communication.
And the adapter side microcomputer 450 closes the
switches 304 and connects the first communication cir-
cuits 300 to their corresponding terminals.

[0090] In step S330, the lens side microcomputer 110
transmits a correction parameter request command us-
ing the second lens side communication contact point
group 112, in a similar manner to step S130. Thereafter
the lens side microcomputer 110 proceeds to perform
step S340, and goes into a state of waiting to receive the
correction parameters during an interval from after trans-
mission of the correction parameter request command
until a predetermined time period has elapsed.

[0091] In step S420, the adapter side microcomputer
420 receives this correction parameter request com-
mand that was transmitted in step S340. Then in step
S430 the adapter side microcomputer 420 transmits the

10

15

20

25

30

35

40

45

50

55

12

correction parameters that are stored in the adapter side
storage unit 451 to the interchangeable lens 100. The
lens side microcomputer 110, that is in a state of waiting
to receive the correction parameters in step S340, re-
ceives the correction parameters transmitted in step
S430. Due to this, the lens side microcomputer 110 rec-
ognizes that communication with the intermediate adapt-
er 400 has been established using the second commu-
nication contact point group 112.

[0092] In step S350, after having corrected the lens
information stored in the lens side storage unit 115 (in-
cluding the specification information described above)
on the basis of the correction parameters received in step
S340, the lens side microcomputer 110 transmits the lens
information after correction to the camera body 200 using
thefirstlens side communication contact pointgroup 111.
[0093] Instep S370, the lens side microcomputer 110
transmits an intercept command for the intermediate
adapter using the second lens side communication con-
tact point group 112.

[0094] In step S440, the adapter side microcomputer
420 receives this intercept command for the intermediate
adapter. Then in step S450 the adapter side microcom-
puter 420 opens the switches 304 and cuts off the first
communication circuits 300 from their terminals.

[0095] Since the first communication circuits 300 of the
adapter side microcomputer 450 are cut off from the con-
tact points, accordingly, when communication between
the lens side microcomputer 110 and the body side mi-
crocomputer 210 is started, the intermediate adapter 400
does not operate in an erroneous manner due to the sig-
nals for differential transmission.

(Third Embodiment)

[0096] A third embodiment of the present invention will
now be explained. Figs. 12(a) and 12(b) are schematic
block diagrams of a digital camera system comprising an
accessory and a camera body, according to this third
embodiment of the present invention. The digital camera
system 3 shown in Figs. 12(a) and 12(b) comprises an
interchangeable lens 3100 and a camera body 3200, and
also comprises an intermediate adapter 3400 between
the interchangeable lens 3100 and the camera body
3200.

[0097] The interchangeable lens 3100 is one type of
accessory, and comprises a lens side microcomputer
3110, a lens side storage unit 3115, a lens side mounting
portion 120, and a lens side contact point group 3130.
The camera body 3200 comprises a body side micro-
computer 3210, a body side storage unit 3215, a body
side mounting portion 220, and a body side contact point
group 3230. It should be understood that, apart from the
structures shown in Figs. 12(a) and 12(b), the inter-
changeable lens 3100 and the camera body 3200 also
comprise a large number of other structures, such as an
imaging element and so on. The intermediate adapter
3400 is one type of accessory, and comprises a front
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mounting portion 410, a rear mounting portion 420, a
front contact point group 3430, a rear contact point group
3440, an adapter side microcomputer 3450, and an
adapter storage unit 3451.

[0098] The lens side mounting portion 120 of the inter-
changeable lens 3100 is detachably mounted to the front
mounting portion 410 of the intermediate adapter 3400.
And the body side mounting portion 220 of the camera
body 3200 is detachably mounted to the rear mounting
portion 420 of the intermediate adapter 3400. In Fig.
12(a), a state is shown in which the front mounting portion
410 of the intermediate adapter 3400 is installed to the
lens side mounting portion 120 of the interchangeable
lens 3100, and also the rear mounting portion 420 of the
intermediate adapter 3400 is installed to the body side
mounting portion 220 of the camera body 3200. And, in
Fig. 12(b), a state is shown in which the body side mount-
ing portion 220 of the camera body 3200 is installed to
the lens side mounting portion 120 of the interchangeable
lens 3100.

[0099] When the lens side mounting portion 120 is in-
stalled to the front mounting portion 410 of the interme-
diate adapter 3400, the front contact point group 3430 is
electrically connected to the lens side contact point group
3130. Furthermore, when the body side mounting portion
220 is installed to the rear mounting portion 420 of the
intermediate adapter 3400, the rear contact point group
3440 is electrically connected to the body side contact
point group 3230. The terminals of the front contact point
group 3430 and the terminals of the rear contact point
group 440 are electrically connected together in the in-
terior of the intermediate adapter 3400. Due to this, the
lens side contact point group 3130 and the body side
contact point group 3230 are electrically connected to-
gether via the intermediate adapter 3400.

[0100] Thelensside microcomputer3110andthebody
side microcomputer 3210 perform mutual communica-
tion by using the lens side contact point group 3130 and
the body side contact point group 3230. For example,
the lens side microcomputer 3110 may transmit to the
body side microcomputer 3210 lens information or a sig-
nal indicating that camera shake correction processing
is being performed, or the like. On the other hand, the
body side microcomputer 3210 may transmit to the lens
side microcomputer 3110 information related to the focal
point position of the focusing lens 140.

[0101] Thelensside microcomputer 3110 andthebody
side microcomputer 3210 perform mutual communica-
tion while changing over between a plurality of signal
output methods and between a plurality of transmission
methods. The plurality of signal output methods include
the open drain type and the CMOS type, and the plurality
of transmission methods include the single ended meth-
od and the differential transmission method.

[0102] Thelens side storage unit 3115 is a non-volatile
storage medium such as a flash memory or the like, and
stores a control program that is executed by the lens side
microcomputer 3110 when controlling the interchangea-
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ble lens 3100, lens information and so on. Apart from
including various types of information related to the lens
such as aperture F value and so on, this lens information
also includes specification information related to the sig-
nal output methods and the transmission methods that
the interchangeable lens 3100 is capable of implement-
ing using the lens side contact point group 3130.
[0103] Thebody side storage unit3215is anon-volatile
storage medium such as a flash memory or the like, and
stores a control program that is executed by the body
side microcomputer 3210 when controlling the camera
body 200, and so on. Furthermore, information related
to the signal output methods and the transmission meth-
ods that the camera body 3200 is capable of implement-
ing using the body side contact point group 3230 is in-
cluded in the body side storage unit 3215.

[0104] The adapter storage unit 3451 is a non-volatile
storage medium such as a flash memory or the like, and
stores correction parameters for the case in which the
intermediate adapter 3400 is installed, such as the cor-
rected optical path length and so on.

(The body side contact point group 3230 and the lens
side contact point group 3130)

[0105] Fig. 13 is a figure giving a schematic plan view
of the body side mounting portion 220. A body side sup-
porting portion 3231 is provided in a position neighboring
the body side mounting portion 220 of the camera body
3200, and eleven terminals included in the body side con-
tact point group 3230 are held in this body side supporting
portion 3231. As shown in Fig. 13, from the left side in
the figure, these eleven terminals held in the body side
supporting portion 3231 are termed a BB terminal, a Bl
terminal, a BC terminal, a BJ terminal, a BD terminal, a
BK terminal, a BE terminal, a BH terminal, a BA terminal,
a BF terminal, and a BG terminal.

[0106] The BA terminal, the BF terminal, and the BG
terminal are terminals for supply of electrical power, while
the BB terminal, the BC terminal, the BD terminal, the
BE terminal, the BH terminal, the Bl terminal, the BJ ter-
minal, and the BK terminal are terminals for communica-
tion. On the basis of the signal output method and the
transmission method for communication, the body side
microcomputer 3210 changes over the type of signals
that are transmitted and received using the terminals for
communication and the communication method that is
performed using the terminals for communication (for ex-
ample, one-way communication or half duplex commu-
nication). Control performed by the body side microcom-
puter 3210 related to the type of signals and to the com-
munication method will be described in detail hereinafter.
[0107] Fig. 14 is a figure giving a schematic plan view
of the lens side mounting portion 120. A lens side sup-
porting portion 3131 is provided in a position neighboring
the lens side mounting portion 120 of the interchangeable
lens 3100, and eleven terminals included in the lens side
contact point group 3130 are held in this lens side sup-
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porting portion 3131. As shown in Fig. 14, the lens side
supporting portion 3131 holds an LB terminal, an LI ter-
minal, an LC terminal, an LJ terminal, an LD terminal, an
LK terminal, an LE terminal, an LH terminal, an LA ter-
minal, an LF terminal, and an LG terminal, respectively
corresponding to the eleven terminals held in the body
side supporting portion 3231.

(The front contact point group 3430 and the rear contact
point group 3440)

[0108] Fig. 15 gives a schematic plan view of the front
mounting portion 410 of the intermediate adapter 3400.
A front supporting portion 3431 in which the eleven ter-
minals included in the front contact point group 3430 are
held is provided in a position neighboring the front mount-
ing portion 410 of the intermediate adapter 3400. As
shown in Fig. 15, this front supporting portion 3431 has
an FB terminal, an Fl terminal, an FC terminal, an FJ
terminal, an FD terminal, an FK terminal, an FE terminal,
an FH terminal, an FA terminal, an FF terminal, and an
FG terminal.

[0109] Fig. 16 gives a schematic plan view of the rear
mounting portion 420 of the intermediate adapter 3400.
A rear supporting portion 3441 in which the eleven ter-
minals included in the rear contact point group 3440 are
held is provided in a position neighboring the rear mount-
ing portion 420 of the intermediate adapter 3400. As
shown in Fig. 16, this rear supporting portion 3441 has
an RB terminal, an Rl terminal, an RC terminal, an RJ
terminal, an RD terminal, an RK terminal, an RE terminal,
an RH terminal, an RA terminal, an RF terminal, and an
RG terminal.

(The electrical connections between the lens side micro-
computer 3110 and the body side microcomputer 3210)

[0110] Fig. 17 is a figure showing structures related to
communication between the interchangeable lens 3100,
the camera body 3200, and the intermediate adapter
3400, and their electrical connections.

[0111] Among the structures of the camera body 3200,
the body side microcomputer 3210, the body side contact
point group 3230, a DC/DC converter 3250, and a battery
240 are shown in Fig. 17. The body side microcomputer
3210 internally houses communication control circuits
3211a through 3211d.

[0112] The communication control circuits 3211a
through 3211d are circuits for performing communication
under the control of the body side microcomputer 3210.
The BB terminal and the BI terminal of the body side
contact point group 3230 are connected to the commu-
nication control circuit 3211a, and this circuit performs
communication using the BB terminal and the Bl terminal.
In a similar manner, the BC terminal and the BJ terminal
of the body side contact point group 3230 are connected
to the communication control circuit 3211b, the BD ter-
minal and the BK terminal of the body side contact point
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group 3230 are connected to the communication control
circuit 3211¢, and the BE terminal and the BH terminal
of the body side contact point group 3230 are connected
to the communication control circuit 3211d. And each of
these communication control circuits 3211b through
3211d performs communication by using the terminals
that are connected thereto.

[0113] The BA terminal, the BF terminal, and the BG
terminal of the body side contact point group 3230 are
connected to the DC/DC converter 3250. The DC/DC
converter 3250 transforms the output voltage of the bat-
tery 240, and generates an input voltage V1 to the mi-
crocomputer and so on, and an input voltage V2 to the
drive system, such as the focusing lens drive unit 141
and so on.

[0114] The input voltage V1 to the microcomputer and
so on is supplied to the body side microcomputer 3210
and so on, and also is outputted to the intermediate
adapter 3400 and to the interchangeable lens 3100 via
the BA terminal at the body side supporting portion 3231.
[0115] The input voltage V2 to the drive system is out-
putted to the intermediate adapter 3400 and to the inter-
changeable lens 3100 via the BF terminal at the body
side supporting portion 3231. And the BG terminal is con-
nected to the DC/DC converter 3250 and serves as a
ground terminal that forms a pair with the BF terminal.
[0116] In the interchangeable lens 3100, the focusing
lens drive unit 141, the lens side microcomputer 3110,
the lens side contact point group 3130, and a DC/DC
converter 3150 are shown in Fig. 17. The lens side mi-
crocomputer 3110internally houses communication con-
trol circuits 3111 a through 3111 d.

[0117] The communication control circuits 3111a
through 3111 d are circuits for performing communication
under the control of the lens side microcomputer 3110.
The LB terminal and the LI terminal of the lens side con-
tact point group 3130 are connected to the communica-
tion control circuit 3111 a, and this circuit performs com-
munication using the LB terminal and the LI terminal. In
a similar manner, the LC terminal and the LJ terminal of
the lens side contact point group 3130 are connected to
the communication control circuit 3111b, the LD terminal
and the LK terminal of the lens side contact point group
3130 are connected to the communication control circuit
3111c, and the LE terminal and the LH terminal of the
lens side contact point group 3130 are connected to the
communication control circuit 3111d. And each of these
communication control circuits 3111b through 3111d per-
forms communication using the terminals that are con-
nected thereto.

[0118] The LA terminal, the LF terminal, and the LG
terminal of the lens side contact point group 3130 are
connected to the DC/DC converter 3150. The DC/DC
converter 3150 supplies the input voltage inputted via
the LA terminal to the lens side microcomputer 3110.
Moreover, the DC/DC converter 3150 supplies the elec-
trical power supplied via the LF terminal and the LG ter-
minal to the drive system, such as the focusing lens drive
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unit 141 and so on.

[0119] Inthe intermediate adapter 3400, the front con-
tact point group 3430, the rear contact point group 3440,
the adapter side microcomputer 3450, and signal control
circuits 3451a and 3451b are shown in Fig. 17. The FA
terminal of the front contact point group 3430 is connect-
ed to the RA terminal of the rear contact point group 3440.
In a similar manner, the FB through FK terminals of the
front contact point group 3430 are respectively connect-
ed to the RB through RK terminals of the rear contact
point group 3440. The signal control circuit 3451ais con-
nected between the Fl and RI terminals. And the signal
control circuit 3451b is connected between the FJ and
RJ terminals.

[0120] The signal control circuit 3451a performs com-
munication with the lens side microcomputer 3110 via
the FI terminal, and the signal control circuit 3451 b per-
forms communication with the lens side microcomputer
3110 via the FJ terminal. The signal output method of
the signal control circuit 3451a and the signal control cir-
cuit 3451b is the open drain type, and this transmission
method is compatible with communication by the single
ended method.

(The communication control circuits 3111 athrough 3111
d and the communication control circuits 3211a through
3211d)

[0121] Fig. 18 is an example of a circuit diagram for
the communication control circuit 3111a. The communi-
cation control circuits 3111 b through 3111 d and the
communication control circuits 3211 a through 3211 d
also incorporate circuitry similar to that shown in Fig. 18.
As shown in Fig. 18, the communication control circuit
3111 a comprises NOT elements X1 through X4, NAND
elements X5 and X6, NOR elements X7 and X8, AND
elements X9 and X10, an OR element X11, buffer circuits
X12 and X13, an operational amplifier P1, p channel type
metal oxide semiconductor field effect transistors (MOS-
FETs) Q1 through Q4, n channel type metal oxide sem-
iconductor field effect transistors (MOSFETs) Q5 and Q6,
and resistors R1 and R2. In the following, these metal
oxide semiconductor field effect transistors will simply be
termed "field effect transistors".

[0122] Input parameters termed, respectively, Pull-up
Enable1, Pull-up Enable2, Send DATA1, Send DATAZ2,
Output Disable1, Output Disable2, and Send DATA SW
are inputted to the communication control circuit 3111a
from the lens side microcomputer 3110. Each of these
input parameters can assume either the value L level or
the value H level. L level is a signal level corresponding
to the truth value False (untrue, 0), and may, for example,
be a signal voltage of 0.8 VV or less. And H level is a signal
level corresponding to the truth value True (valid, 1), and
may, for example, be a signal voltage of around 0.5 times
the power supply voltage Vdd or greater.

[0123] It should be understood that one of each of
these input parameters is provided for each of the com-
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munication control circuits 3111 a through 3111 d, and
the lens side microcomputer 3110 is capable of control-
ling each of the communication control circuits 3111 a
through 3111 d individually. In a similar manner, one of
each of the input parameters described above is also
provided for each of the communication control circuits
3211a through 3211d, and the body side microcomputer
3210 is capable of controlling each of the communication
control circuits 3211a through 3211d individually.
[0124] The communication control circuit 3111a has a
connection terminal IN/OUT1 that is connected to the LB
terminal of the lens side contact point group 3130, and
a connection terminal IN/OUT2 that is connected to the
LI terminal of the lens side contact point group 3130. The
connection terminal IN/OUT1 is used as an output termi-
nal when the lens side microcomputer 3110 transmits a
signal via the LB terminal, and is also used when the lens
side microcomputer 3110 receives a signal via the LB
terminal. In a similar manner, the communication control
circuits 3111b through 3111d not shown in the drawing
also have connection terminals IN/OUT1 and connection
terminals IN/OUT2 that are connected to terminals of the
lens side contact point group 3130. For example, in the
case of the communication control circuit 3111b, the con-
nection terminal IN/OUT1 is connected to the LC terminal
of the lens side contact point group 3130, and the con-
nection terminal IN/OUT2 is connected to the LJ terminal
of the lens side contact point group 3130.

[0125] It should be understood that, in a similar man-
ner, the communication control circuit 3211a not shown
in the drawing also has a connection terminal IN/OUT1
and a connection terminal IN/OUT2, with the connection
terminal IN/OUT1 being connected to the BB terminal of
the body side contact point group 3230, while the con-
nection terminal IN/OUT2 is connected to the Bl terminal
of the body side contact point group 3230. In a similar
manner, the communication control circuits 3211 b
through 3211 d not shown in the drawing also have con-
nection terminals IN/OUT1 and connection terminals
IN/OUT2 that, as shown in Fig. 17, are connected to ter-
minals of the body side contact point group 3230.
[0126] Receive DATA1, Receive DATA2, and Receive
DATAS are signals that the communication control circuit
3111 areceives via the connection terminal IN/OUT1 and
the connection terminal IN/OUT2. It should be under-
stood that, in a similar manner, the communication con-
trol circuits 3111 b through 3111 d and the communica-
tion control circuits 3211a through 3211d also have Re-
ceive DATA1, Receive DATA2, and Receive DATAS3.
[0127] Theinputparameter Pull-up Enable1 is inputted
to the gate of the field effect transistor Q3. When the input
parameter Pull-up Enable1 is L level, the field effect tran-
sistor Q3 goes into the ON state; and, when the input
parameter Pull-up Enable1 is H level, the field effect tran-
sistor Q3 goes into the OFF state

[0128] The input parameter Send DATA1 is inputted
to the NOT element X2, to the NAND element X5, and
to the NOR element X7.
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[0129] The input parameter Output Disable1 is input-
ted to the NOT element X1 and to the NOR element X7.
[0130] Theinputparameter Pull-up Enable2is inputted
to the gate of the field effect transistor Q6. Thus, when
the input parameter Pull-up Enable2 is L level, the field
effect transistor Q6 goes into the ON state, while, when
the input parameter Pull-up Enable2 is H level, the field
effect transistor Q6 goes into the OFF state.

[0131] The input parameter Send DATAZ is inputted
to the AND element X9.

[0132] The input parameter Output Disable2 is input-
ted to the NOT element X4 and to the NOR element X8.
[0133] Theinputparameter Send DATA SWisinputted
to the NOT element X3 and to the AND element X10.
This input parameter Send DATA SW is set to H level
when the signal control circuit 3111 a starts signal output
according to the differential transmission method.
[0134] The NOT element X1 outputs the inverted (logic
negated) value of the input parameter Output Disable1
to the NAND element X5.

[0135] The NOT element X2 outputs the inverted (logic
negated) value of the input parameter Send DATA1 to
the AND element X10.

[0136] The NOT element X3 outputs the inverted (logic
negated) value of the input parameter Send DATA SW
to the AND element X9.

[0137] The NOT element X4 outputs the inverted (logic
negated) value of the input parameter Output Disable2
to the NAND element X6.

[0138] The NAND element X5 receives input of the in-
put parameter Send DATA1 and of the result of calcula-
tion by the NOT element X2, and calculates their negative
logical product. The result of this calculation is outputted
to the gate of the field effect transistor Q1.

[0139] The NAND element X6 receives input of the re-
sult of logical sum calculation by the OR element X11
and of the result of logic negation calculation by the NOT
element X4, and calculates their negative logical product.
The result of this calculation is outputted to the gate of
the field effect transistor Q4.

[0140] The NOR element X7 receives input of the input
parameter Send DATA1 and of the input parameter Out-
put Disable 1, and calculates their negative logical sum.
The result of this calculation is outputted to the field effect
transistor Q2.

[0141] TheNORelementX8receivesinputoftheresult
of logical sum calculation by the OR element X11 and of
the input parameter Output Disable2, and calculates their
negative logical sum. The result of this calculation is out-
putted to the field effect transistor Q5.

[0142] The AND element X9 receives input of the input
parameter Send DATAZ2 and of the result of logic negation
calculation by the NOT element X3, and calculates their
logical product. The result of this calculation is outputted
to the OR element X11.

[0143] The AND element X10 receives input of the in-
put parameter Send DATA SW and of the result of logic
negation calculation by the NOT element X2, and calcu-
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lates their logical product. The result of this calculation
is outputted to the OR element X11.

[0144] The ORelement X11 receives inputofthe result
of calculation by the AND element X9 and of the result
of calculation by the AND element X10, and calculates
theirlogical sum. The result of this calculation is outputted
to the NAND element X6 and to the NOR element X8.
[0145] The buffer circuit X12 outputs data inputted via
the connectionterminal INJOUT1 to Receive DATA1, and
also inputs it to the non-inverting input (+) of the opera-
tional amplifier P1.

[0146] The buffer circuit X13 outputs data inputted via
the connectionterminal INJOUT2 to Receive DATA2, and
also inputs it to the inverting input (-) of the operational
amplifier P1.

[0147] The drain of the field effect transistor Q1 is con-
nected to the power supply voltage Vdd, while its source
is connected to the connection terminal INJOUT1. The
result of negative logical multiplication (NAND operation)
from the NAND element X5 is inputted to the gate of the
field effect transistor Q1, and the field effect transistor
Q1 performs switching operation between the power sup-
ply voltage Vdd and the connection terminal IN/OUT1.
[0148] The drain of the field effect transistor Q2 is con-
nected to the power supply voltage Vdd, while its source
is connected to the connection terminal IN/OUT1 via the
resistor R1. The input parameter Pull-up Enable1 is in-
putted to the gate of the field effect transistor Q2, and
thefield effect transistor Q2 performs switching operation
between the power supply voltage Vdd and the connec-
tion terminal IN/OUT1. When the field effect transistor
Q2 is in the ON state, the connection terminal IN/OUT1
is pulled up. At this time, the resistor R1 is employed as
a pull-up resistor.

[0149] The drain of the field effect transistor Q3 is con-
nected to the power supply voltage Vdd, while its source
is connected to the connection terminal INJOUT2. The
result of negative logical multiplication calculation (NAND
operation) from the NAND element X6 is inputted to the
gate of the field effect transistor Q3, and the field effect
transistor Q3 performs switching operation between the
power supply voltage Vdd and the connection terminal
IN/OUT2.

[0150] The drain of the field effect transistor Q4 is con-
nected to the power supply voltage Vdd, while its source
is connected to the connection terminal IN/OUT2 via the
resistor R2. The input parameter Pull-up Enable2 is in-
putted to the gate of the field effect transistor Q4, and
thefield effect transistor Q4 performs switching operation
between the power supply voltage Vdd and the connec-
tion terminal IN/OUT2. When the field effect transistor
Q4 is in the ON state, the connection terminal INJOUT2
is pulled up. At this time, the resistor R2 is employed as
a pull-up resistor.

[0151] The drain of the field effect transistor Q5 is con-
nected to the connection terminal IN/OUT2, while its
source is grounded. And the result of negative logical
sum calculation (NOR operation) from the NOR element
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X7 is inputted to the gate of the field effect transistor Q5.
When the field effect transistor Q5 is in the ON state, the
connection terminal IN/OUT1 is pulled down via the field
effect transistor Q5.

[0152] The drain of the field effect transistor Q6 is con-
nected to the connection terminal IN/OUT2, while its
source is grounded. And the result of negative logical
sum calculation (NOR operation) from the NOR element
X8 is inputted to the gate of the field effect transistor Q6.
When the field effect transistor Q6 is in the ON state, the
connection terminal IN/OUT2 is pulled down via the field
effect transistor Q6.

[0153] The resistor R1 is set so that, if the field effect
transistor Q2 is in the ON state, when the field effect
transistor Q5 is in the OFF state, the potential at the con-
nection terminal IN/OUT1 becomes H level, while, when
the field effect transistor Q5 is in the ON state, the po-
tential at the connection terminal INJOUT1 becomes L
level.

[0154] The resistor R2 is set so that, if the field effect
transistor Q4 is in the ON state, when the field effect
transistor Q6 is in the OFF state, the potential at the con-
nection terminal IN/OUT2 becomes H level, while, when
the field effect transistor Q6 is in the ON state, the po-
tential at the connection terminal INJOUT2 becomes L
level.

[0155] Moreover, the operational amplifier P1 is used
as an amplifier that is disposed at the reception end in
differential transmission, and the output terminal of the
buffer circuit X12 is connected to its non-inverting input,
while the output terminal of the buffer circuit X13 is con-
nected to its inverting input. The operational amplifier P1
outputs the difference obtained by subtracting the invert-
ing input from the non-inverting input as the signal Re-
ceive DATAS transmitted by differential transmission.
[0156] (Communication control by the communication
control circuits 3111 a through 3111d and the communi-
cation control circuits 3211a through 3211d)

[0157] Thelensside microcomputer3110andthebody
side microcomputer 3210 perform communication in
which the signal output method and the transmission
method are combined, according to the following Com-
munication Patterns (1) through (3).

Communication Pattern (1): open drain type, single
ended method.

Communication Pattern (2): CMOS type, single end-
ed method.

Communication Pattern (3): CMOS type, differential
transmission method.

[0158] InFig. 19, transmission and reception of signals
performed upon the transmission lines between the var-
ious terminals for communication are shown for each of
Communication Patterns (1) through (3). First, Commu-
nication Pattern (1) will be explained.

[0159] On the transmission line established between
the LB terminal of the lens side contact point group 3130

10

15

20

25

30

35

40

45

50

55

17

and the BB terminal of the body side contact point group
3230 (i.e. between the LB and BB terminals), half duplex
communication is performed, in which the read/write sig-
nal R/W3 is transmitted and received between the lens
side microcomputer 3110 and the body side microcom-
puter 3210.

[0160] On the transmission line established between
the LC terminal of the lens side contact point group 3130
and the BC terminal of the body side contact point group
3230 (i.e. between the LC and BC terminals), one-way
communication is performed, in which a clock pulse sig-
nal CLK3 is transmitted from the body side microcom-
puter 3210 to the lens side microcomputer 3110.
[0161] On the transmission line established between
the LD terminal of the lens side contact point group 3130
and the BD terminal of the body side contact point group
3230 (i.e. between the LD and BD terminals), half duplex
communication is performed, in which a data signal
DATAS s transmitted and received between the lens side
microcomputer 3110 and the body side microcomputer
3210. Commands of various types, responses to those
commands, and lens information and so on are included
in this data signal DATAS3.

[0162] When the lens side microcomputer 3110 out-
puts the data signal DATAS3, the data signal DATA3 is
outputted between the LD and BD terminals after a
read/write signal R/W3 at L level is transmitted between
the LB and the BB terminals. At this time, the body side
microcomputer 3210 receives this data signal DATA3.
[0163] And, when the body side microcomputer 3110
outputs the data signal DATAS3, the data signal DATA3
is outputted between the LD and BD terminals after a
read/write signal R/W3 at H level is transmitted between
the LB and the BB terminals. At this time, the lens side
microcomputer 3110 receives this data signal DATA3.
[0164] The data signal DATAS3 that is transmitted and
received between the LD and BD terminals is synchro-
nized with the clock pulse signal CLK3.

[0165] On the transmission line established between
the LE terminal of the lens side contact point group 3130
and the BE terminal of the body side contact point group
3230 (i.e. between the LE and BE terminals), a pulse
signal showing the state of the focusing lens 140 is out-
puttedin real time from the LE terminal to the BE terminal.
And, on the transmission line established between the
LH terminal of the lens side contact point group 3130 and
the BH terminal of the body side contact pointgroup 3230
(i.e. between the LH and BH terminals) as well, the same
is true as for between the LE and BE terminals.

[0166] In Communication Pattern (1), the lens side mi-
crocomputer 3110 uses the LI terminal and the LJ termi-
nal for communication with the adapter side microcom-
puter 3450. The lens side microcomputer 3110 transmits
a clock pulse signal CLK4 from the LI terminal of the lens
side contact point group 3130 to the intermediate adapter
3430 by one-way communication. Moreover, via the LJ
terminal of the lens side contact point group 3130, the
lens side microcomputer 3110 performs half duplex com-
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munication with the intermediate adapter 3430 to trans-
mit and receive a data signal DATA4.

[0167] In Communication Pattern (1), the lens side mi-
crocomputer 3110 and the body side microcomputer
3210 do not perform transmission and reception of sig-
nals between the LK terminal of the lens side contact
point group 3130 and the BK terminal of the body side
contact point group 3230 (i.e. between the LK and BK
terminals).

[0168] The control performed by the lens side micro-
computer 3110 and the body side microcomputer 3210
when communication according to Communication Pat-
tern (1) is performed will now be explained with reference
to Figs. 18, 20, 21, and 22. The settings for the signal
control circuits 3111 a through 3111d when communica-
tion according to Communication Pattern (1) is performed
are shown in Fig. 20. And the settings for the signal con-
trol circuits 3211a through 3211d when communication
according to Communication Pattern (1) is performed are
shown in Fig. 21. It should be understood that, in the
examples of control shown in Fig. 20 and Fig. 21, it is
supposed that the body side microcomputer 3210 is the
transmission side for half duplex communication be-
tween the lens side microcomputer 3110 and the body
side microcomputer 3210. Moreover, it is supposed that
the lens side microcomputer 3110 is the transmission
side for half duplex communication between the lens side
microcomputer 3110 and the adapter side microcomput-
er 3450.

[0169] The settings are shown in Fig. 22 of the signal
control circuits 3111 a and 3111c of the lens side micro-
computer 3110 forthe case of half duplex communication
between the lens side microcomputer 3110 and the body
side microcomputer 3210 when the lens side microcom-
puter 3110 is the transmission side. Moreover, the set-
tings are shown in Fig. 22 of the signal control circuits
3211 a and 3211c¢ of the body side microcomputer 3210
for this case of half duplex communication between the
lens side microcomputer 3110 and the body side micro-
computer 3210 when the lens side microcomputer 3110
is the transmission side. Yet further, the settings are also
shown in Fig. 22 of the signal control circuit 3111 b of the
lens side microcomputer 3110 for the case of half duplex
communication between the lens side microcomputer
3110 and the adapter side microcomputer 3450 when
the lens side microcomputer 3110 is the reception side.
[0170] It should be understood that the term "NC"
shown in Figs. 20, 21, and 22 is an abbreviation of "No
Care", and indicates that it is acceptable for the input
signal to be either L level or H level. Moreover, the term
"Don’t Care" indicates that, among the output signals to
the microcomputer, this is an output signal that does not
exercise any influence upon the operation of the micro-
computer. These definitions also are the same for Fig.
23 and subsequent figures.

[0171] As shown in Fig. 20, for each of the signal con-
trol circuits 3111 a through 3111 d, the lens side micro-
computer 3110 sets the input parameter Pull-up Enable
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1 to L level. Due to this, the field effect transistor Q2
shown in Fig. 18 goes into the ON state, and the connec-
tion terminal IN/OUT1 is pulled up.

[0172] And, for each ofthe signal control circuits 3111a
through 3111 c, the lens side microcomputer 3110 sets
the input parameter Output Disable1 to H level. Due to
this, in each of the signal control circuits 3111 a through
3111c, an output signal at L level is outputted from the
NOR element X7 to the gate of the field effect transistor
Q5, so that the field effect transistor Q5 goes into the
OFF state.

[0173] Furthermore, in each of the signal control cir-
cuits 3111a through 3111c, the output of the NOT ele-
ment X1 goes to L level, and an output signal at H level
is outputted from the NAND element X5 to the gate of
the field effect transistor Q1, so that the field effect tran-
sistor Q1 goes into the OFF state.

[0174] In other words, for each of the signal control
circuits 3111a through 3111c, the lens side microcom-
puter 3110 establishes settings so that both of the field
effect transistors Q1 and Q5 go into the OFF state.
[0175] The lens side microcomputer 3110 uses the
connection terminal IN/OUT1 of each of these signal con-
trol circuits 3111a through 3111c as a terminal for recep-
tion. And, when the potential at the connection terminals
IN/OUT1 of the signal control circuits 3111a through
3111c goes to H level, the output of the buffer circuit X12
of the signal control circuit 3111a through 3111c goes to
H level, and the lens side microcomputer 3110 receives
an H level signal as Receive DATA1. Moreover, when
the potential at the connection terminal IN/OUT1 of each
of the signal control circuits 3111 a through 3111c goes
to L level, the output of the buffer circuit X12 goes to L
level, and the lens side microcomputer 3110 receives an
L level signal as Receive DATA1. The lens side micro-
computer 3110 receives the read/write signal R/W3, the
clock pulse signal CLK3, and the data signal DATAS as
Receive DATA1 from the signal control circuits 3111a
through 3111c.

[0176] On the other hand, for the signal control circuit
3111 d, the lens side microcomputer 3110 sets the input
parameter Send DATA1 to L level. Due to this, in the
signal control circuit 3111 d, an output signal at H level
is outputted from the NAND element X5 to the gate of
the field effect transistor Q1, so that the field effect tran-
sistor Q1 goes into the OFF state.

[0177] And the lens side microcomputer 3110 outputs
a pulse signal specifying the state of the focusing lens
140 to the signal control circuit 3111d as the input pa-
rameter Output Disable 1. And, in the signal control circuit
3111d, this pulse signal and the signal at L level inputted
as the input parameter Send DATA1 are received as in-
puts by the NOR element X7, and calculation of their
negative logical sum is performed. As a result, in the sig-
nal control circuit 3111b, the inverse signal of the pulse
signal is outputted from the NOR element X7 to the gate
of the field effect transistor Q5.

[0178] Ifthe input parameter Output Disable 1, in other
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words the pulse signal, is at H level, then the field effect
transistor Q5 of the signal control circuit 3111d goes into
the OFF state. In this case, due to the connection terminal
IN/OUT1 of the signal control circuit 3111d being pulled
up, the signal level of this connection terminal IN/OUT1
becomes H level, the same as the pulse signal. Further-
more, the output of the buffer circuit X12 of the signal
control circuit 3111 d also becomes H level, and the lens
side microcomputer 3110 receives a signal at H level
from the signal control circuit 3111 d as Receiving
DATAA1.

[0179] If the input parameter Output Disable 1, in other
words the pulse signal, is at L level, then the field effect
transistor Q5 of the signal control circuit 3111d goes into
the ON state. In this case, due to the connection terminal
IN/OUT1 of the signal control circuit 3111 d being pulled
down, the signal level of this connection terminal INJOUT
1 becomes L level, the same as the pulse signal. Fur-
thermore, the output of the buffer circuit X12 of the signal
control circuit 3111d also becomes L level, and the lens
side microcomputer 3110 receives a signal at L level from
the signal control circuit 3111 d as Receiving DATA1.
[0180] To put this in another manner, the lens side mi-
crocomputer 3110 sets the input parameters Pull-up
Enable1 and Send DATA1 for the signal control circuit
3111d to L level, so that signal output of the open drain
type is performed toward the connection terminal
IN/OUT1 of the signal control circuit 3111d. And the lens
side microcomputer 3110 inputs a pulse signal to the
signal control circuit 3111 d as the input parameter Output
Disable 1, and outputs a pulse signal from the connection
terminal IN/OUT1 to the LE terminal by the signal output
method of the open drain type. This pulse signal is trans-
mitted to the body side microcomputer 3210 via the trans-
mission line between the LE and BE terminals, and also
is re-inputted to the lens side microcomputer 3110 via
the buffer circuit X12 of the signal control circuit 3111d.
[0181] For the signal control circuits 3111a through
3111 d, the lens side microcomputer 3110 sets the input
parameter Pull-up Enable2 to L level. Due to this, the
field effect transistor Q4 internal to each of the signal
control circuits 3111 a through 3111d goes into the ON
state, and the connection terminal IN/OUT2 is pulled up.
[0182] For each of the signal control circuits 3111a,
3111b, and 3111d, the lens side microcomputer 3110
sets both of the input parameters Send DATA2 and Send
DATA SW to L level. Due to this, in each of the signal
control circuits 3111 a, 3111b, and 3111d, the outputs of
both of the AND elements X9 and X10 go to L level, so
that the output of the OR element X11 goes to L level.
And, in each of the signal control circuits 3111a, 3111b,
and 3111 d, an output signal at H level is outputted from
the NAND element X6 to the gate of the field effect tran-
sistor Q3, so that the field effect transistor Q3 goes into
the OFF state.

[0183] Moreover, for the signal control circuits 3111a,
3111b, and 3111d, the lens side microcomputer 3110
outputs, as the input parameter Output Disable2, the
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clock pulse signal CLK4, the data signal DATA4, and a
pulse signal, respectively. In each of the signal control
circuits 3111 a, 3111 b, and 3111 d, the NOR element
X8 receives as inputs the signal at L level inputted from
the OR element X11 and the signal outputted as the input
parameter Output Disable2, and performs calculation of
their negative logical sum. As a result, in each of the
signal control circuits 3111 a, 3111b, and 3111 d, the
inverse signal of the output signal that was inputted as
the input parameter Output Disable2 is outputted from
the NOR element X8 to the gate of the field effect tran-
sistor Q6.

[0184] Inthe signal control circuits 3111 a, 3111 b, and
3111 d, when the signal that is outputted as the input
parameter Output Disable2 is H level, the field effect tran-
sistor Q6 is in the OFF state. In this case, due to each of
the connection terminals IN/OUT2 being pulled up, the
signal level at each of the connection terminals INJOUT2
becomes H level, and becomes the same level as the
signal outputted as the input parameter Output Disable2.
Furthermore, the output of the buffer circuit X13 of each
of the signal control circuits 3111 a, 3111 b, and 3111 d
also becomes H level, and the lens side microcomputer
3110 receives a signal at H level as Receiving DATA2
from each of the signal control circuits 3111a, 3111b, and
3111d.

[0185] And, inthe signal control circuits 3111a,3111b,
and 3111d, when the signal that is outputted as the input
parameter Output Disable2 is L level, the field effect tran-
sistor Q6 is in the ON state. In this case, due to each of
the connection terminals IN/OUT2 being pulled down,
the signal level at each of the connection terminals
IN/OUT2 becomes L level, and becomes the same level
as the signal outputted as the input parameter Output
Disable2. Furthermore, the output of the buffer circuit X13
of each of the signal control circuits 3111 a, 3111b, and
3111d also becomes L level, and the lens side micro-
computer 3110 receives a signal at L level as Receiving
DATAZ2 from each of the signal control circuits 3111a,
3111b, and 3111d.

[0186] To putitin another manner, by setting each of
the input parameters Pull-up Enable2, Send DATAZ2, and
Send DATA SW for the signal control circuits 3111a,
3111b,and 3111d to L level, the lens side microcomputer
3110 sets the signal control circuits 3111 a, 3111b, and
3111 d so that signal output of the open drain type is
performed toward each of the connection terminals
IN/OUT2. And the lens side microcomputer 3110 inputs
the clock pulse signal CLK4, the data signal DATA4, and
a pulse signal to the signal control circuits 3111 a, 3111
b, and 3111 d respectively as the input parameter Output
Disable2, and outputs those signals from the connection
terminals IN/OUT2 to the LI terminal, the LJ terminal, and
the LH terminal respectively by signal output according
to the open drain method. The clock pulse signal CLK4
and the data signal DATAA4 are transmitted to the adapter
side microcomputer 3450 via the LI terminal and the LJ
terminal. And the pulse signal is transmitted to the body
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side microcomputer 3210 via the transmission line be-
tween the LH and BH terminals. Moreover, the clock
pulse signal CLK4, the data signal DATA4, and the pulse
signal are re-inputted to the lens side microcomputer
3110 via the buffer circuits X13 of the signal control cir-
cuits 3111 a, 3111 b, and 3111d.

[0187] The lens side microcomputer 3110 sets the in-
put parameter Output Disable2 for the signal control cir-
cuit 3111 c to H level. Due to this, in the signal control
circuit 3111 c, an output signal at L level is outputted from
the NOR element X8 to the gate of the field effect tran-
sistor Q6, so that the field effect transistor Q6 goes into
the OFF state.

[0188] Moreover, inthe signal control circuit 3111c, the
output of the NOT element X4 goes to L level, and an
output signal at H level is outputted from the NAND ele-
ment X6 to the gate of the field effect transistor Q3, so
that the field effect transistor Q3 goes into the OFF state.
[0189] In other words, the lens side microcomputer
3110 sets the signal control circuit 3111c so that both the
field effect transistors Q6 and Q3 go into the OFF state.
As a result, signal output of the open drain type is not
performed from the signal control circuit 3111 c.

[0190] As shown in Fig. 21, the body side microcom-
puter 3210 sets the input parameter Pull-up Enable1 for
each of the signal control circuits 3211a through 3211d
to L level. Due to this, the field effect transistor Q2 internal
to each of the signal control circuits 3211a through 3211d
goes into the ON state, and the connection terminal
IN/OUT1 is pulled up.

[0191] For each of the signal control circuits 3211a
through 3111 ¢, the body side microcomputer 3210 sets
the input parameter Send DATA1 to L level. Due to this,
in each of the signal control circuits 3211athrough 3111c,
an output signal at H level is outputted from the NAND
element X5 to the gate of the field effect transistor Q1,
so that the field effect transistor Q1 goes into the OFF
state.

[0192] For each of the signal control circuits 3211a
through 3111 c, the body side microcomputer 3210 out-
puts, as the input parameter Output Disable 1, the
read/write signal R/W3, the clock pulse signal CLK3, and
the data signal DATAS respectively. In each of the signal
control circuits 3211a through 3211c, the NOR element
X7 receives as inputs said signal and the signal at L level
outputted as the input parameter Send DATA1, and per-
forms calculation of their negative logical sum. As a re-
sult, in the signal control circuit 3111 b, the inverse signal
of the signal that was inputted as the input parameter
Output Disable1 is outputted from the NOR element X7
to the gate of the field effect transistor Q5.

[0193] By the body side microcomputer 3210 setting
the input parameters Pull-up Enable1 and Send DATA1
for each of the signal control circuits 3211athrough 3211c
to L level, signal output of the open drain type is per-
formed toward each of the connection terminals IN/OUT1
of the signal control circuits 3211a through 3211c. And
the body side microcomputer 3210 inputs the read/write
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signal R/W3, the clock pulse signal CLK3, and the data
signal DATAZ3 to the signal control circuits 3211a, 3211b,
and 3211c respectively as the input parameter Output
Disable 1, and outputs those signals from the connection
terminals IN/OUT1 to the BB terminal, the BC terminal,
and the BD terminal respectively by signal output accord-
ing to the open drain method. These signals are trans-
mitted to the lens side microcomputer 3110 via the trans-
mission lines between the LB and BB terminals, between
the LC and BC terminals, and between the LD and BD
terminals, and are received as Receive DATA1 by each
of the signal control circuits 3111 a through 3111 c. More-
over, the buffer circuits X12 in each of the signal control
circuits 3211a through 3211c output these signals to-
wards the body side microcomputer 3210. The body side
mounting portion 3210 receives these signals as Receive
DATA1.

[0194] The body side microcomputer 3210 sets the in-
put parameter Output Disable1 for the signal control cir-
cuit 3211d to H level. Due to this, in the signal control
circuit 3211d, an output signal at L level is outputted from
the NOR element X7 to the gate of the field effect tran-
sistor Q5, so that the field effect transistor Q5 goes into
the OFF state.

[0195] Moreover, in the signal control circuit 3211d,
the output of the NOT element X1 goes to L level, and
an output signal at H level is outputted from the NAND
element X5 to the gate of the field effect transistor Q1,
so that the field effect transistor Q1 goes into the OFF
state.

[0196] In other words, the body side microcomputer
3210 sets the signal control circuit 3211d so that both
the field effect transistors Q1 and Q5 go into the OFF
state.

[0197] The body side microcomputer 3210 employs
the connection terminals IN/OUT1 as terminals for re-
ception. When the pulse signal transmitted by the lens
side microcomputer 3110 on the transmission line be-
tween the LE and BE terminals is inputted to the connec-
tion terminal IN/OUT1 of the signal control circuit 3211d,
the buffer circuit X12 of the signal control circuit 3211d
outputs a signal having the same level as the pulse signal.
And the body side microcomputer 3210 receives the sig-
nal outputted by the buffer circuit X12 of the signal control
circuit 3211d as Receive DATA1.

[0198] Foreach of the signal control circuits 3211c and
3211d, the body side microcomputer 3210 sets the input
parameter Pull-up Enable2 to L level. Due to this, the
field effect transistor Q4 housed internally to each of the
signal control circuits 3211c and 3211d is put into the ON
state, so that the connection terminal IN/OUT2 is pulled
up.

[0199] Moreover, for each of the signal control circuits
3211athrough 3211d, the body side microcomputer 3210
sets the input parameter Output Disable2 to H level. Due
to this, in each of the signal control circuits 3211 a through
3211 d, an output signal at L level is outputted from the
NOR element X8 to the gate of the field effect transistor
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Q6, so that the field effect transistor Q6 is put into the
OFF state.

[0200] Moreover, in each of the signal control circuits
3211a through 3211d, the output of the NOT element X4
goes to L level, so that an output signal at H level is
outputted from the NAND element X6 to the gate of the
field effect transistor Q3, so that the field effect transistor
Q3 is put into the OFF state.

[0201] In other words, the body side microcomputer
3210 establishes settings for each of the signal control
circuits 3211 a through 3211 d so that both of its field
effect transistors Q6 and Q3 go into the OFF state. As a
result, signal output of the open drain type from each of
the signal control circuits 3211 a through 3211 d is not
performed.

[0202] The body side microcomputer 3210 also uses
the connection terminal IN/OUT2 of the signal control
circuit 3211d as a terminal for reception. When a pulse
signal transmitted by the lens side microcomputer 3110
upon the transmission line between the LH and BH ter-
minals is inputted to the connection terminal IN/OUT2 of
the signal control circuit 3211d, the buffer circuit X13 of
the signal control circuit 3211d outputs a signal of the
same level as the pulse signal. And the body side micro-
computer 3210 receives this signal outputted by the buff-
er circuit X13 of the signal control circuit 3211d as Re-
ceive DATAZ2.

[0203] The case when, during half duplex communica-
tion between the lens side microcomputer 3110 and the
body side microcomputer 3210, the lens side microcom-
puter 3110 is set as the transmission side will now be
explained with reference to Fig. 22.

[0204] When the lens side microcomputer 3110 is set
as the transmission side, the lens side microcomputer
3110 performs control for the signal control circuit 3111
a, similar to the control for the signal control circuit3111d
shown in Fig. 20. However, the signals inputted as the
input parameter Output Disable 1 and as the input param-
eter Output Disable2 are changed from the pulse signal
to the read/write signal R/W3 and to the clock pulse signal
CLK4, respectively.

[0205] Moreover, the lens side microcomputer 3110
performs control for the signal control circuit 3111 ¢, sim-
ilar to the control for the signal control circuit 3211c shown
in Fig. 21.

[0206] And the body side microcomputer 3210 per-
forms control for the signal control circuits 3211 a and
3211 c, similar to the control for the signal control circuit
3111c shown in Fig. 20 performed by the lens side mi-
crocomputer 3110. However, for the signal control circuit
3211a, the signal inputted as the input parameter Output
Disable2 is changed from the data signal DATAS3 to the
read/write signal R/W3.

[0207] Nextthe case when, during half duplex commu-
nication between the lens side microcomputer 3110 and
the adapter side microcomputer 3450, the lens side mi-
crocomputer 3110 is set as the reception side will now
be explained with reference to Fig. 22.
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[0208] When the lens side microcomputer 3110 is set
as the reception side, in other words when the adapter
side microcomputer 3450 is set as the transmission side,
the lens side microcomputer 3110 performs control for
the signal control circuit 3111b, similar to the control for
the signal control circuit 3211d shown in Fig. 21. How-
ever, the signals received as Receive DATA1 and Re-
ceive DATA2 are respectively changed to the clock pulse
signal CLK3 and the data signal DATAA4.

- Communication Pattern (2) -

[0209] Returning to Fig. 19, Communication Pattern
(2) will now be explained. In Communication Pattern (2),
along with the signal output method being changed over
from the open drain type to the CMOS type, the method
of communication that is performed between the LB and
BB terminals, between the LD and BD terminals, between
the LI and Bl terminals, and the LJ and BJ terminals, is
changed over from half duplex communication to one-
way communication. In concrete terms, between the LB
and BB terminals, the body side microcomputer 3210
transmits the read/write signal R/W3 from the BB terminal
to the LB terminal by one-way communication. And, be-
tween the LD and BD terminals, the body side microcom-
puter 3210 transmits the data signal DATA3 from the BD
terminal to the LD terminal by one-way communication.
Moreover, between the LI and Bl terminals, the lens side
microcomputer 3110 transmits a read/write signal R/W5
from the LI terminal to the Bl terminal by one-way com-
munication. Yet further, between the LJ and BJ terminals,
the lens side microcomputer 3110 transmits a data signal
DATAS from the LJ terminal to the BJ terminal by one-
way communication.

[0210] When the data signal DATAS is to be outputted
from the BD terminal to the LD terminal, the body side
microcomputer 3210 outputs the data signal DATA3 from
the BD terminal to the LD terminal after having outputted
the read/write signal R/W3 at L level to the BB terminal.
The data signal DATAS3 is synchronized with the clock
pulse signal CLK3 that is transmitted by the body side
microcomputer 3210 from the BC terminal to the LC ter-
minal.

[0211] And, when the data signal DATAS is to be out-
putted from the LJ terminal to the BJ terminal, the body
side microcomputer 3210 outputs the data signal DATAS
from the LJ terminal to the BJ terminal after having out-
putted the read/write signal R/W5 at H level to the LI
terminal. The data signal DATAS5 is synchronized with
the clock pulse signal CLK3 that is transmitted by the
body side microcomputer 3210 from the BC terminal to
the LC terminal.

[0212] It should be understood that, in order to prevent
erroneous operation, the adapter side microcomputer
3450 intercepts (i.e. disconnects, opens, breaks, or puts
into a Hi-Z state) the connection with between the LI and
Bl terminals and the connection with between the LJ and
BJ terminals,



41 EP 2 848 994 A1

[0213] The control performed by the lens side micro-
computer 3110 and by the body side microcomputer
3210 when performing communication according to
Communication Pattern (2) will now be explained with
reference to Figs. 18, 23, and 24. The settings for the
signal control circuits 3111a through 3111d when com-
munication according to Communication Pattern (2) is
performed are shown in Fig. 23. And the settings for the
signal control circuits 3211 a through 3211 d when com-
munication according to Communication Pattern (2) is
performed are shown in Fig. 24.

(2.1) The signal control circuits 3111a through 3111c

[0214] As shown in Fig. 23, for each of the signal con-
trol circuits 3111 a through 3111 c, the lens side micro-
computer 3110 sets the input parameter Pull-up Enable
1 to L level. Due to this, the field effect transistor Q2
internally housed in each of the signal control circuits
3111a through 3111c goes into the ON state, and the
connection terminal IN/OUT1 is pulled up.

[0215] And, for each of the signal control circuits 3111
athrough 3111 c, the lens side microcomputer 3110 sets
the input parameter Output Disable1 to H level. Due to
this, in each of the signal control circuits 3111a through
3111c, an output signal at L level is outputted from the
NOR element X7 to the gate of the field effect transistor
Q5, so that the field effect transistor Q5 goes into the
OFF state.

[0216] Furthermore, in each of the signal control cir-
cuits 3111a through 3111 ¢, the output of the NOT ele-
ment X1 goes to L level, and an output signal at H level
is outputted from the NAND element X5 to the gate of
the field effect transistor Q1, so that the field effect tran-
sistor Q1 goes into the OFF state.

[0217] In other words, for each of the signal control
circuits 3111 a through 3111 c, the lens side microcom-
puter 3110 establishes settings so that both of the field
effect transistors Q1 and Q5 go into the OFF state.
[0218] The lens side microcomputer 3110 uses the
connection terminal IN/OUT 1 of each of these signal con-
trol circuits 3111 a through 3111 c as a terminal for re-
ception. And, when the potential at the connection termi-
nals IN/OUT1 of the signal control circuit 3111a through
3111c goes to H level, the output of the buffer circuit X12
of the signal control circuits 3111a through 3111c goes
to Hlevel, and the lens side microcomputer 3110receives
an H level signal as Receive DATA1. Moreover, when
the potential at the connection terminal IN/OUT1 of each
of the signal control circuits 3111a through 3111c goes
to L level, the output of the buffer circuit X12 goes to L
level, and the lens side microcomputer 3110 receives an
L level signal as Receive DATA1. The lens side micro-
computer 3110 receives the read/write signal R/W3, the
clock pulse signal CLK3, and the data signal DATA3 as
Receive DATA1 from the signal control circuits 3111a
through 3111c respectively.

[0219] For each of the signal control circuits 3111aand
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3111 b, the lens side microcomputer 3110 sets the input
parameter Pull-up Enable2 to H level. Due to this, the
field effect transistor Q2 internal to each of the signal
control circuits 3111aand 3111b goesinto the OFF state.
[0220] Moreover, the lens side microcomputer 3110
outputs the read/write signal R/W5 and the data signal
DATADS5 as theinput parameter Send DATAZ2 for the signal
control circuits 3111 a and 3111 b. And the lens side
microcomputer 3110 sets the input parameter Send DA-
TA SW for the signal control circuits 3111a and 3111b
to L level.

[0221] Atthistime, signals at H level are outputted from
the NOT elements X3 of the signal control circuits 3111
a and 3111b to their AND elements X9, and the same
signals as the output signals inputted as the input param-
eter Send DATAZ2 are outputted from the AND elements
X9 to the OR elements X11. Moreover, a signal at L level
is outputted fromthe AND element X10to the OR element
X11, since the input parameter Send DATASW s L level.
Thus, on the basis of the inputs from the AND elements
X9 and X10, the OR element X11 outputs to the NAND
element X6 and to the NOR element X8 the same signal
as the output signal inputted as the input parameter Send
DATA2.

[0222] The lens side microcomputer 3110 sets the in-
put parameter Output Disable2 for the signal control cir-
cuits 3111a and 3111b to L level. And, in each of the
signal control circuits 3111a and 3111b, a signal at H
level is outputted from the NOT element X4 to the NAND
element X6. The NAND element X6 receives as inputs
the signal inputted from the OR element X11 and the
signal at H level inputted from the NOT element X4, and
performs negative logical multiplication calculation there-
upon. As a result, the NAND element X6 outputs the in-
verse signal of the output signal that was inputted as the
input parameter Send DATAZ2 to the gate of the field effect
transistor Q3.

[0223] The signal inputted from the OR element X11
and the input parameter Output Disable2 that is at L level
are inputted to the NOR element X8 of each of the signal
control circuits 3111 a and 3111b, and calculation of their
negative logical sum is performed. As a result, the NOR
element X8 outputs the inverse signal of the output signal
that was inputted as the input parameter Send DATA2
to the gate of the field effect transistor Q6.

[0224] In each of the signal control circuits 3111a and
3111b, when the signal inputted as the input parameter
Send DATAZ2 is at H level, the field effect transistor Q3
goes into the ON state, and the field effect transistor Q6
goes into the OFF state. As a result, the connection ter-
minal IN/OUT2 is connected to the power supply voltage
Vdd that is connected to the drain of the field effect tran-
sistor Q3, so that the connection terminal IN/OUT2 is
pulled up. In other words, the signal levels at the connec-
tion terminals IN/OUT2 of the signal control circuits 3111
a and 3111b are the same levels as the signal inputted
as the input parameter Send DATAZ2. Moreover, the out-
puts of the buffer circuits X13 of each of the signal control
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circuits 3111a and 3111b become H level, so that the
lens side microcomputer 3110 receives asignal atH level
as Receiving DATA2 from each of the signal control cir-
cuits 3111 aand 3111 b.

[0225] In each of the signal control circuits 3111 a and
3111 b, when the signal inputted as the input parameter
Send DATAZ2 is at L level, the field effect transistor Q3
goes into the OFF state, and the field effect transistor Q6
goes into the ON state. As a result, the connection ter-
minal IN/OUT2 is pulled down. In other words, the signal
levels at the connection terminals IN/OUT2 of the signal
control circuits 3111 a and 3111 b are the same levels
as the signal inputted as the input parameter Send
DATAZ2. Moreover, the outputs of the buffer circuits X13
of each of the signal control circuits 3111a and 3111b
become L level, so that the lens side microcomputer 3110
receives a signal at L level as Receiving DATA2 from
each of the signal control circuits 3111 a and 3111 b.
[0226] To putitin another manner, in the signal control
circuits 3111 a and 3111 b, due to control by the lens
side microcomputer 3110, the field effect transistor Q3
and the field effect transistor Q6 constitute a logic inver-
sion circuit of the CMOS type. By inputting the inverse
signal of the signal inputted as the input parameter Send
DATAZ2 as inverted by this logic inversion circuit, the lens
side microcomputer 3110 outputs the signal that is input-
ted as the input parameter Send DATA2 from the con-
nection terminal IN/OUT2. In other words, the lens side
microcomputer 3110 sets each of the signal control circuit
3111 aand 3111b so that signal output of the CMOS type
is performed towards the connection terminals IN/OUT2
of the signal control circuits 3111a and 3111b. It should
be understood that the signal that is outputted as the
input parameter Send DATAZ is re-inputted to the lens
side microcomputer 3110 via the buffer circuits X13 of
each of the signal control circuit 3111 a and 3111 b.
[0227] The lens side microcomputer 3110 sets the in-
put parameter Pull-up Enable2 for the signal control cir-
cuit 3111cto L level. Due to this, the field effect transistor
Q4 internal to the signal control circuit 3111c goes into
the ON state, so that the connection terminal IN/OUT2
is pulled up.

[0228] And the lens side microcomputer 3110 sets the
input parameter Output Disable2 for the signal control
circuit 3111c to H level. Due to this, in the signal control
circuit 3111c, an output signal at L level is outputted from
the NOR element X8 to the gate of the field effect tran-
sistor Q6, so that the field effect transistor Q6 goes into
the OFF state.

[0229] Moreover, inthe signal control circuit 3111c, the
output of the NOT element X4 goes to L level, so that an
output signal at H level is outputted from the NAND ele-
ment X6 to the gate of the field effect transistor Q3, and
the field effect transistor Q3 goes into the OFF state.
[0230] In other words, the body side microcomputer
3210 sets the signal control circuit 3111 ¢ so that both of
the field effect transistors Q6 and Q3 go into the OFF
state. As a result, signal output of the CMOS type from
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the signal control circuit 3111 ¢ is not performed.
(2.2) The signal control circuit 3111 d

[0231] The lens side microcomputer 3110 sets the in-
put parameter Pull-up Enable 1 for the signal control cir-
cuit 3111 dto Hlevel. Due to this, the field effect transistor
Q2 housed within the signal control circuit 3111 d goes
into the OFF state.

[0232] The lens side microcomputer 3110 outputs a
pulse signal that specifies the state of the focusing lens
140 to the signal control circuit 3111 d as the input pa-
rameter Send DATA1. Moreover, the lens side micro-
computer 3110 sets the input parameter Output Disable1
for the signal control circuit 3111d to L level. Due to this,
in the signal control circuit 3111d, a signal at H level is
outputted from the NOT element X1 to the NAND element
X5.

[0233] The input parameter Send DATA1 and the sig-
nal at H level inputted from the NOT element X1 are in-
putted to the NAND element X5 of the signal control cir-
cuit 3111d, that performs negative logical multiplication
calculation thereupon. As a result, the NAND element X5
outputs an inverse signal complementary to the pulse
signal to the gate of the field effect transistor Q1.
[0234] The NOR element X7 of the signal control circuit
3111d receives the input parameter Send DATA1 and
the input parameter Output Disable1 that is at L level as
inputs, and performs negative logical sum calculation
thereupon. As a result, the NOR element X7 outputs an
inverse signal complementary to the pulse signal to the
gate of the field effect transistor Q5.

[0235] In the signal control circuit 3111 d, when the
output signal outputted as the input parameter Send
DATAT1 is at H level, the field effect transistor Q1 goes
into the ON state, and the field effect transistor Q5 goes
into the OFF state. As a result, the connection terminal
IN/OUT1 is connected to the power supply voltage Vdd
that is connected to the drain of the field effect transistor
Q1, so that the connection terminal IN/OUT1 is pulled
up. In other words, the signal level at the connection ter-
minal IN/OUT1 of the signal control circuit 3111d be-
comes the same as the signal level of the signal inputted
as the input parameter Send DATA1. Moreover, the out-
put of the buffer circuit X12 of the signal control circuit
3111d also becomes H level, so that the lens side micro-
computer 3110 receives a signal H level from the signal
control circuit 3111 d as Receiving DATA1.

[0236] When in the signal control circuit 3111d the out-
put signal outputted as the input parameter Send DATA1
is at L level, the field effect transistor Q1 goes into the
OFF state, and the field effect transistor Q5 goes into the
ON state. As a result, the connection terminal IN/JOUT1
is pulled down. In other words, the signal level at the
connection terminal INJOUT1 of the signal control circuit
3111d becomes the same as the signal level of the signal
inputted as the input parameter Send DATA1. Moreover,
the output of the buffer circuit X12 of the signal control
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circuit 3111d also becomes L level, and the lens side
microcomputer 3110 receives a signal at L level from the
signal control circuit 3111d as Receiving DATA1.
[0237] To putitin another manner, in the signal control
circuit 3111 d, due to control by the lens side microcom-
puter 3110, the field effect transistor Q1 and the field
effect transistor Q5 establish a logic inversion circuit of
the CMOS type. And, by the lens side microcomputer
3110 inputting the inverse signal to the pulse signal in-
putted as the input parameter Send DATA1 to this logic
inversion circuit, a pulse signal is outputted from the con-
nection terminal IN/OUT 1. In other words, the lens side
microcomputer 3110 sets the signal control circuit 3111d
so that signal output of the CMOS type is performed from
the connection terminal IN/OUT1 of the signal control
circuit 3111 d. Along with the pulse signal being trans-
mitted to the body side microcomputer 3210 via the trans-
mission line between the LE and BE terminals, also this
signal is re-inputted to the lens side microcomputer 3110
via the buffer circuit X12 of the signal control circuit 3111
d.

[0238] The lens side microcomputer 3110 sets the in-
put parameter Pull-up Enable2 for the signal control cir-
cuit3111d to H level. Due to this, the field effect transistor
Q4 housed within the signal control circuit 3111d goes
into the OFF state.

[0239] The lens side microcomputer 3110 outputs a
pulse signalto the signal control circuit 3111d as the input
parameter Send DATA2. Moreover, the lens side micro-
computer 3110 sets the input parameter Output Disable2
and the input parameter Send DATA SW for the signal
control circuit 3111 d to L level.

[0240] Since the input parameter Send DATA SWis L
level, the NOT element X3 of the signal control circuit
3111 d transmits a signal at H level to the AND element
X9. The AND element X9 receives the input parameter
Send DATAZ2 and the signal at H level inputted from the
NOT element X3 and performs logical multiplication cal-
culation thereupon. As a result, the AND element X9 out-
puts a signal to the OR element X11 that is the same
signal as the input parameter Send DATAZ2.

[0241] Since the input parameter Send DATA SWis L
level, the AND element X10 of the signal control circuit
3111d transmits a signal at L level to the OR element
X11. The OR element X11 receives the signal outputted
from the AND element X9 and the signal at L level out-
putted from the AND element X10 and performs logical
sum calculation thereupon. As a result, the OR element
X11 outputs a signal to the NAND element X6 and to the
NOR element X8 that is the same signal as the input
parameter Send DATAZ2.

[0242] The lens side microcomputer 3110 sets the in-
put parameter Output Disable2 for the signal control cir-
cuit 3111 d to L level. In each of the signal control circuits
3111 d, a signal at H level is outputted from the NOT
element X4 to the NAND element X6.

[0243] The NAND element X6 of the signal control cir-
cuit 3111dinputs the signal inputted from the OR element
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X11 and the signal at H level inputted from the NOT el-
ement X4 and performs negative logical multiplication
calculation thereupon. As a result, the NAND element X6
outputs the inverse signal to the output signal inputted
as the input parameter Send DATAZ2 to the gate of the
field effect transistor Q3.

[0244] The NOR element X8 of the signal control circuit
3111d receives the same signal as the output signal in-
putted as the input parameter Send DATAZ2 inputted from
the OR element X11, and the input parameter Output
Disable 2 that is at L level, and performs calculation of
their negative logical sum. As aresult, the NOR element
X8 outputs the inverse signal to the output signal inputted
as the input parameter Send DATAZ2 to the gate of the
field effect transistor Q6.

[0245] When, in the signal control circuit 3111 d, the
output signal outputted as the input parameter Send
DATAZ2 is at H level, then the field effect transistor Q3
goes into the ON state, while the field effect transistor
Q6 goes into the OFF state. As aresult, INJOUT2 is con-
nected to the power supply voltage Vdd that is connected
to the drain of the connection terminal field effect tran-
sistor Q1, and the connection terminal IN/OUT2 is pulled
up. In other words, the signal level at the connection ter-
minal IN/OUT2 of the signal control circuit 3111d be-
comes the same as the level of the signal inputted as the
input parameter Send DATAZ2. Moreover, the output of
the buffer circuit X13 of the signal control circuit 3111d
becomes H level, so that the lens side microcomputer
3110 receives a signal at H level from the signal control
circuit 3111d as Receiving DATA2.

[0246] And when, in the signal control circuit 3111 d,
the output signal outputted as the input parameter Send
DATAZ2 is at L level, then the field effect transistor Q3
goes into the OFF state, while the field effect transistor
Q6 goes into the ON state. As a result, the connection
terminal IN/OUT2 is pulled down. In other words, the sig-
nallevel at the connection terminal IN/OUT2 of the signal
control circuit 3111d becomes the same as the level of
the signal inputted as the input parameter Send DATA2.
Moreover, the output of the buffer circuit X13 of the signal
control circuit 3111d also becomes L level, so that the
lens side microcomputer 3110receives asignal atL level
from the signal control circuit 3111 d as Receiving
DATA2.

[0247] To putitin another manner, in the signal control
circuit 3111 d, due to control by the lens side microcom-
puter 3110, the field effect transistor Q3 and the field
effect transistor Q6 constitute a CMOS type logic inver-
sion circuit. And the lens side microcomputer 3110 out-
puts a pulse signal from the connection terminal IN/OUT2
by inputting the inverse signal to the pulse signal inputted
astheinput parameter Send DATA2to this logicinversion
circuit. In other words, the lens side microcomputer 3110
sets the signal control circuit 3111d so that signal output
of the CMOS type is performed from the connection ter-
minal IN/OUT2 of the signal control circuit 3111d. It
should be understood that the pulse signal that is inputted
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as the input parameter Send DATA2 is re-inputted to the
lens side microcomputer 3110 via the buffer circuit X13
of the signal control circuit 3111d.

(2.3) The signal control circuits 3211a through 3211c

[0248] As shown in Fig. 24, for each of the signal con-
trol circuits 3211a through 3211c, the body side micro-
computer 3210 sets the input parameter Pull-up Enable1
to H level. Due to this, the field effect transistor housed
internally to each of the signal control circuits 3211a
through 3211c goes into the OFF state.

[0249] And the body side microcomputer 3210 outputs
the read/write signal R/W3, the clock pulse signal CLK3,
and the data signal DATAS as the input parameter Send
DATA1 to each of the signal control circuits 3211a
through 3211c, respectively.

[0250] Moreover, for each of the signal control circuits
3211 a through 3211c, the body side microcomputer
3210 sets the input parameter Output Disable1 to L level.
As a result, in each of the signal control circuits 3211a
through 3211c, a signal at H level is outputted from the
NOT element X1 tothe NAND element X5. And the NAND
element X5 of each of the signal control circuits 3211 a
through 3211c receives as inputs the input parameter
Send DATA1 and the signal at H level inputted from the
NOT element X1, and performs negative logical multipli-
cation calculation thereupon. As a result, the NAND el-
ement X5 outputs the inverse signal of the input param-
eter Send DATA1 to the gate of the field effect transistor
Q1.

[0251] The NOR element X7 of each of the signal con-
trol circuits 3211a through 3211c receives as inputs the
input parameter Send DATA1 and the input parameter
Output Disable1, and performs calculation of their neg-
ative logical sum. As a result, the NOR element X7 out-
puts the inverse signal to the input parameter Send
DATA1 to the gate of the field effect transistor Q5.
[0252] In each of the signal control circuits 3211a
through 3211c, when the output signal outputted as the
input parameter Send DATA1 is H level, the field effect
transistor Q1 goes into the ON state, and the field effect
transistor Q5 goes into the OFF state. As a result, the
connection terminal IN/OUT1 is connected to the power
supply voltage Vdd that is connected to the drain of the
field effect transistor Q1, so that the connection terminal
IN/OUT1 is pulled up. In other words, the signal level of
the connection terminal IN/OUT1 of each of the signal
control circuits 3211 a through 3211c becomes the same
as the level of the signal inputted as the input parameter
Send DATA1. Moreover, the output of the buffer circuit
X12 of each of the signal control circuits 3211 a through
3211c also becomes H level, and the body side micro-
computer 3210 receives a signal at H level as Receiving
DATA1 from each of the signal control circuits 3211a
through 3211c.

[0253] And, in each of the signal control circuits 3211a
through 3211c, when the output signal outputted as the
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input parameter Send DATA1 is L level, the field effect
transistor Q1 goes into the OFF state, and the field effect
transistor Q5 goes into the ON state. As a result, the
connection terminal IN/OUT1 is pulled down. In other
words, the signal level of the connection terminal
IN/OUT1 of each of the signal control circuits 3211a
through 3211c becomes the same as the level of the
signal inputted as the input parameter Send DATA1.
Moreover, the output of the buffer circuit X12 of each of
the signal control circuits 3211 a through 3211c also be-
comes L level, and the body side microcomputer 3210
receives a signal at L level as Receiving DATA1 from
each of the signal control circuits 3211a through 3211c.
[0254] To putitinanother manner, in the signal control
circuits 3211a through 3211c, due to control by the body
side microcomputer 3210, the field effect transistor Q1
and the field effect transistor Q5 constitute a CMOS type
logic inversion circuit. And, by inputting the inverse sig-
nals of the read/write signal R/W3, the clock pulse signal
CLK3, and the data signal DATAS3 inputted as the input
parameter Send DATAA1 to this logic inversion circuit, the
body side microcomputer 3210 outputs the read/write
signal R/W3, the clock pulse signal CLK3, and the data
signal DATAS from the respective connection terminals
IN/OUT1. In other words, the body side microcomputer
3210 sets the signal control circuits 3211a through 3211
¢ so that signal output of the CMOS type is performed
from the connection terminals IN/OUT2 of the signal con-
trol circuits 3211 a through 3211c. It should be under-
stood that the signals that are inputted as the input pa-
rameters Send DATA1 are re-inputted to the body side
microcomputer 3210 via the buffer circuit X12 of each of
the signal control circuits 3111 a through 3111c.

[0255] The body side microcomputer 3210 sets the in-
put parameter Pull-up Enable2 for each of the signal con-
trol circuits 3211a through 3211c to L level. Due to this,
the field effect transistor Q4 housed internally to each of
the signal control circuits 3211a through 3211c goes into
the ON state, and the connection terminal IN/OUT2 is
pulled up.

[0256] The body side microcomputer 3210 sets the in-
put parameter Output Disable2 for each of the signal con-
trol circuits 3211a through 3211c to H level. Due to this,
in each of the signal control circuits 3211a through 3211c,
an output signal at L level is outputted from the NOR
element X8 to the gate of the field effect transistor Q6,
so that the field effect transistor Q6 goes into the OFF
state.

[0257] Moreover, in each of the signal control circuits
3211a through 3211c, the output of the NOT element X4
goes to L level, so that an output signal at H level is
outputted from the NAND element X6 to the gate of the
field effect transistor Q3, and the field effect transistor
Q3 goes into the OFF state.

[0258] In other words, the body side microcomputer
3210 makes settings for each of the signal control circuits
3211a through 3211c¢ so that both of the field effect tran-
sistors Q3 and Q6 go into the OFF state.
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[0259] When the potential at the connection terminals
IN/OUT?2 of the signal control circuits 3211 a and 3211
b is at H level, the outputs of the buffer circuits X13 of
the signal control circuits 3211 aand 3211 bgo toH level,
and the body side microcomputer 3210 receives an H
level signal as Receive DATA2. And, when the potential
at the connection terminals IN/OUT2 of the signal control
circuits 3211 a and 3211 b is at L level, the outputs of
the buffer circuits X13 of the signal control circuits 3211
a and 3211b go to L level, and the body side microcom-
puter 3210 receives an L level signal as Receive DATA2.
The body side microcomputer 3210 receives the
read/write signal R/W5 and the data signal DATAS from
the signal control circuits 3211 a and 3211b respectively
as Receive DATA2.

(2.4) The signal control circuit 3211 d

[0260] The body side microcomputer 3210 sets the in-
put parameter Pull-up Enable 1 for the signal control cir-
cuit3211d to L level. Due to this, the field effect transistor
Q2 housed internally to the signal control circuit 3211d
goes into the ON state, so that the connection terminal
IN/OUT1 is pulled up.

[0261] Andthe body side microcomputer 3210 sets the
input parameter Output Disable1 for the signal control
circuit 3211d to H level. Due to this, in the signal control
circuit 3211d, an output signal at L level is outputted from
the NOR element X7 to the gate of the field effect tran-
sistor Q5, so that the field effect transistor Q5 goes into
the OFF state.

[0262] Moreover, in the signal control circuit 3211d,
the output of the NOT element X1 goes to L level, and
an output signal at H level is outputted from the NAND
element X5 to the gate of the field effect transistor Q1,
so that the field effect transistor Q1 goes into the OFF
state.

[0263] In other words, the body side microcomputer
3210 sets the signal control circuit 3211d so that both of
the field effect transistors Q1 and Q5 go into the OFF
state.

[0264] The body side microcomputer 3210 sets the in-
put parameter Pull-up Enable2 for the signal control cir-
cuit3211d to L level. Due to this, the field effect transistor
Q4 housed internally to the signal control circuit 3211d
goes into the ON state, so that the connection terminal
IN/OUT2 is pulled up.

[0265] The body side microcomputer 3210 sets the in-
put parameter Output Disable2 for the signal control cir-
cuit 3211d to H level. Due to this, in the signal control
circuit 3211d, an output signal at L level is outputted from
the NOR element X7 to the gate of the field effect tran-
sistor Q6, so that the field effect transistor Q6 goes into
the OFF state.

[0266] Moreover, in the signal control circuit 3211d,
the output of the NOT element X4 goes to L level, so that
an output signal at H level is outputted from the NAND
element X6 to the gate of the field effect transistor Q1,
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and the field effect transistor Q3 goes into the OFF state.
[0267] In other words, the body side microcomputer
3210 sets the signal control circuit 3211d so that both of
the field effect transistors Q3 and Q6 are putinto the OFF
state.

[0268] When the potential at the connection terminal
IN/OUT1 of the signal control circuit 3211d is H level, the
output of the buffer circuit X12 of the signal control circuit
3211d becomes H level, and the body side microcom-
puter 3210 receives a signal at H level as Receive
DATA1. And, when the potential at the connection termi-
nal IN/OUT1 of the signal control circuit 3211d is L level,
the output of the buffer circuit X12 becomes L level, and
the body side microcomputer 3210 receives a signal at
L level as Receive DATA1. Thus, the body side micro-
computer 3210 receives a pulse signal as Receive
DATA1 from the signal control circuit 3211d. In a similar
manner, the body side microcomputer 3210 receives a
pulse signal as Receive DATA2 from the signal control
circuit 3211d.

- Communication Pattern (3) -

[0269] Returning again to the explanation of Fig. 19,
Communication Pattern (3) will be explained. In the case
of Communication Pattern (3), the communication meth-
od employed for communication between the LB and BB
terminals, between the LD and BD terminals, and be-
tween the LI and Bl terminals, and the details of the com-
munication performed between the LH and BH terminals,
between the LI and Bl terminals, and between the LJ and
BJ terminals, are different from the case in Communica-
tion Pattern (2). Moreover, in the case of Communication
Pattern (3), the fact that communication between the LK
and BK terminals is employed is a great difference from
the cases in Communication Pattern (1) and Communi-
cation Pattern (2).

[0270] Communication between the LB and BB termi-
nals, between the LD and BD terminals, and between
the LI and Bl terminals is performed by half duplex com-
munication. And the inverse signal complementary to the
pulse signal transmitted between the LE and the BE ter-
minals fromthe lens side microcomputer 3110 to the body
side microcomputer 3210 is transmitted from the lens
side microcomputer 3110 to the body side microcomput-
er 3210 between the LH and BH terminals. In other words,
when the L level is present at the LE and BE terminals,
the H level is present at the LH and BH terminals; and,
when the H level is present at the LE and BE terminals,
the L level is present at the LH and BH terminals. To put
it in another manner, the signal control circuit 3111d of
the lens side microcomputer 3110 differentially transmits
the pulse signal to the body side microcomputer 3210.
[0271] Half duplex communication is performed be-
tween the LI and Bl terminals to transmit and receive the
inverse signal complementary to the read/write signal
R/W3 transmitted and received between the LB and BB
terminals. In other words, when the L level is present at
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the LB and BB terminals, the H level is present at the LI
and Bl terminals; and, when the H level is present at the
LB and BB terminals, the L level is present at the LI and
Bl terminals. To put it in another manner, differential
transmission related to the read/write signal R/W3 is per-
formed between the signal control circuit 3111 a of the
lens side microcomputer 3110 and the signal control cir-
cuit 3211a of the body side microcomputer 3210.
[0272] Due to the body side microcomputer 3210 per-
forming one-way communication from the BJ terminal to
the LJ terminal, the inverse signal complementary to the
clock pulse signal CLK3 between the LC and BC termi-
nals that is transmitted from the BC terminal to the LC
terminal is transmitted between the LJ and BJ terminals.
In other words, when the L level is present at the LC and
BC terminals, the H level is present at the LJ and BJ
terminals; and, when the H level is present at the LC and
BC terminals, the L level is present at the LJ and BJ
terminals. To put it in another manner, differential trans-
mission related to the clock pulse signal CLK3 is per-
formed between the signal control circuit 3111b of the
lens side microcomputer 3110 and the signal control cir-
cuit 3211b of the body side microcomputer 3210.
[0273] Half duplex communication is performed be-
tween the LK and BK terminals to transmit and receive
the inverse signal complementary to the data signal
DATAS3 transmitted and received between the LD and
BD terminals. In other words, when the L level is present
at the LD and BD terminals, the H level is present at the
LK and BK terminals; and, when the H level is present
at the LD and BD terminals, the L level is present at the
LK and BK terminals. To put it in another manner, differ-
ential transmission related to the data signal DATAS3 is
performed between the signal control circuit 3111 ¢ of
the lens side microcomputer 3110 and the signal control
circuit 3211c of the body side microcomputer 3210.
[0274] The control performed by the lens side micro-
computer 3110 and the body side microcomputer 3210
when communication is performed according to Commu-
nication Pattern (3) will now be explained with reference
to Fig. 18, Fig. 25, and Fig. 26. Fig. 25 shows the settings
of the signal control circuits 3111a through 3111d when
communication is performed according to Communica-
tion Pattern (3). And Fig. 26 shows the settings of the
signal control circuits 3211a through 3211d when com-
munication is performed according to Communication
Pattern (3). It should be understood that, in the control
example shown in Fig. 25 and Fig. 26, it is supposed that
the lens side microcomputer 3110 is the transmission
side in the half duplex communication between the lens
side microcomputer 3110 and the body side microcom-
puter 3210. In order to prevent erroneous operation, the
adapter side microcomputer 3450 of the intermediate
adapter 3400 intercepts (i.e. disconnects, opens, breaks,
or puts into a Hi-Z state) connection with between the LI
and Bl terminals and connection with between the LJ and
BJ terminals.
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(3.1) The signal control circuits 3111 a, 3111 ¢, and 3111
d

[0275] As shown in Fig. 25, for each of the signal con-
trol circuits 3111 a, 3111 ¢, and 3111 d, the lens side
microcomputer 3110 sets the input parameter Pull-up
Enable1 to H level. Due to this, the field effect transistor
Q2 housed internally to each of the signal control circuits
3111 a, 3111 ¢, and 3111 d goes into the OFF state.
[0276] And, for each of the signal control circuits 3111
a, 3111 ¢, and 3111d, as the input parameter Send
DATAT1, the lens side microcomputer 3110 respectively
outputs, as an output signal, the read/write signal R/W3,
the data signal DATAS3, and a pulse signal.

[0277] Moreover, for each of the signal control circuits
31114, 3111 ¢, and 3111 d, the lens side microcomputer
sets the input parameter Output Disable 1 to L level. As
aresult, in each of the signal control circuits 3111 a, 3111
¢, and 3111 d, a signal at H level is outputted from the
NOT element X1 to the NAND element X5. The NAND
element X5 of each of the signal control circuits 3111a,
3111c, and 3111d receives the input parameter Send
DATA1 and the signal at H level inputted from the NOT
element X1, and performs negative logical multiplication
calculation thereupon. As a result, the NAND element X5
outputs the inverse signal complementary to the input
parameter Send DATA1 to the gate of the field effect
transistor Q1.

[0278] The NOR elements X7 of the signal control cir-
cuits 3111 a, 3111 ¢, and 3111 d receive the input pa-
rameters Send DATA1 and the input parameters Output
Disable1, and perform calculation of the negative logical
sum thereof. As a result, the NOR elements X7 output
the inverse signals complementary to the input parame-
ters Send DATA1 to the gates of the field effect transistors
Q5.

[0279] In each of the signal control circuits 3111a,
3111c, and 3111 d, when the output signal outputted as
the input parameter Send DATA1 is at H level, the field
effect transistor Q1 goes into the ON state, and the field
effect transistor Q5 goes into the OFF state. As a result,
the connection terminal IN/OUT1 is connected to the
power supply voltage Vdd that is connected to the drain
of the field effect transistor Q1, so that the connection
terminal IN/OUT1 is pulled up. In other words, the signal
level at the connection terminal IN/OUT1 of the signal
control circuit 3111d becomes the same as the level of
the signal inputted as the input parameter Send DATA1.
Moreover, the output of the buffer circuit X12 of each of
the signal control circuits 3111 a,3111 ¢, and 3111d also
becomes H level, so that the lens side microcomputer
3110 receives a signal at H level as Receiving DATA 1
from each of the signal control circuits 3111 a, 3111 c,
and 3111 d.

[0280] And, in each of the signal control circuits 3111
a, 3111 ¢, and 3111 d, when the output signal outputted
as the input parameter Send DATA1 is at L level, the field
effect transistor Q1 goes into the OFF state, and the field



53 EP 2 848 994 A1 54

effect transistor Q5 goes into the ON state. As a result,
the connection terminal IN/OUT1 is pulled down. More-
over, the output of the buffer circuit X12 of each of the
signal control circuits 3111a, 3111c, and 3111d also be-
comes L level, so that the lens side microcomputer 3110
receives a signal at L level as Receiving DATA 1 from
each of the signal control circuits 3111 a, 3111 ¢, and
3111d.

[0281] The lens side microcomputer 3110 sets the in-
put parameter Pull-up Enable2 for each of the signal con-
trol circuits 3111a, 3111c, and 3111d to H level. Due to
this, the field effect transistor Q4 housed internally to
each of the signal control circuits 3111a, 3111 ¢, and
3111 d goes into the OFF state.

[0282] The lens side microcomputer 3110 sets the in-
put parameter Send DATA SW for each of the signal
control circuits 3111 a, 3111c, and 3111d to H level. Due
to this, an output signal at L level is outputted from the
NOT element X3 of each of the signal control circuits
3111 a, 3111 ¢, and 3111d, so that an output signal at L
level is outputted from the AND element X9.

[0283] Via the NOT element X2 of each of the signal
control circuits 3111 a, 3111 ¢, and 3111 d, the lens side
microcomputer 3110 outputs the inverse signal to the
input parameter Send DATA1 to the AND element X10.
And the AND element X10 of each of the signal control
circuits 3111 a, 3111 ¢, and 3111 d receives as input
Send DATA SW that is at H level, and the inverse signal
of the input parameter Send DATA1 outputted by the
NOT element X2, and performs logical multiplication cal-
culation thereupon. And the AND element X10 of each
of the signal control circuits 3111 a, 3111 ¢, and 3111 d
outputs the result of this calculation, in other words the
inverse signal of the input parameter Send DATAA1, to
the OR element X11.

[0284] The OR element X11 of each of the signal con-
trol circuits 3111a, 3111c, and 3111d receives the signal
at L level outputted by the AND element X9, and the
inverse signal of the input parameter Send DATA1 out-
putted by the AND element X10, and performs logical
sum calculation thereupon. And the OR element X11 out-
puts the result of this calculation, in other words the in-
verse signal of the input parameter Send DATAA1, to the
NAND element X6 and to the NOR element X8.

[0285] Moreover, for each of the signal control circuits
3111 a, 3111 c,and 3111 d, the lens side microcomputer
3110 sets the input parameter Output Disable2 to L level.
And, in each of the signal control circuits 3111 a, 3111
¢, and 3111d, a signal at H level is outputted from the
NOT element X4 to the NAND element X6. The NAND
element X6 receives as inputs the inverse signal to the
input parameter Send DATA1 inputted from the OR ele-
ment X11 and the signal at H level inputted from the NOT
element X4, and performs negative logical multiplication
calculation thereupon. As a result, the NAND element X6
outputs the output signal inputted as the input parameter
Send DATAA1 to the gate of the field effect transistor Q3.
[0286] The NOR element X8 of each of the signal con-
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trol circuits 3111 a, 3111 ¢, and 3111 d receives as inputs
the inverse signal of the input parameter Send DATA1
inputted from the OR element X11, and the input param-
eter Output Disable2 that is at L level, and performs cal-
culation of their negative logical sum. As a result, the
NOR element X8 outputs the output signal that was in-
putted as the input parameter Send DATA1 to the gate
of the field effect transistor Q6.

[0287] In each of the signal control circuits 3111a,
3111c, and 3111 d, when the output signal outputted as
the input parameter Send DATA1 is at H level, the field
effect transistor Q3 goes into the OFF state, and the field
effect transistor Q6 goes into the ON state. As a result,
the connection terminal IN/JOUT2 is pulled down. In other
words, the signal level of the connection terminal
IN/OUT2 of each of the signal control circuits 3111a,
3111c¢, and 3111 d becomes the inverse signal comple-
mentary to the signal inputted as the input parameter
Send DATA1. Moreover, the output of the buffer circuit
X13 of each of the signal control circuits 3111 a, 3111c,
and 3111d also becomes L level, and the lens side mi-
crocomputer 3110 receives a signal at L level as Receiv-
ing DATAZ2 from each of the signal control circuits 3111a,
3111c, and 3111 d.

[0288] And, in each of the signal control circuits 3111
a, 3111 ¢, and 3111d, when the output signal outputted
as the input parameter Send DATA1 is L level, the field
effect transistor Q6 goes into the OFF state, and the field
effect transistor Q3 goes into the ON state. As a result,
the connection terminal IN/OUT2 is connected to the
power supply voltage Vdd that is connected to the drain
of the field effect transistor Q3, so that the connection
terminal IN/OUT2 is pulled up. In other words, the signal
level of the connection terminal IN/OUT2 of each of the
signal control circuits 3111a, 3111cand 3111 d becomes
the inverse signal complementary to the signal inputted
as the input parameter Send DATA1. Moreover, the out-
put of the buffer circuit X13 of each of the signal control
circuits 3111a, 3111c, and 3111d also becomes H level,
and the lens side microcomputer 3110 receives a signal
at H level as Receiving DATA2 from each of the signal
control circuits 3111 a, 3111 ¢, and 3111 d.

[0289] To putitinanother manner, in the signal control
circuits 3111 a, 3111 ¢, and 3111 d, due to control by the
lens side microcomputer 3110, the field effect transistor
Q3 and the field effect transistor Q6 constitute a CMOS
type logic inversion circuit. And, by inputting the
read/write signal R/W3, the data signal DATAS3, and the
pulse signal that were inputted as the input parameter
Send DATA1 to this logic inversion circuit, the body side
microcomputer 3210 outputs the inverse signals comple-
mentary to each of the read/write signal R/W3, the data
signal DATAS, and the pulse signal from the respective
connection terminals IN/OUT2. In other words, the lens
side microcomputer 3110 sets the signal control circuits
3111 a, 3111 ¢, and 3111 d so that signal output of the
CMOS type is performed from the connection terminals
IN/OUT2 of the signal control circuits 3111a, 3111¢, and
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3111d. It should be understood that the inverse signals
that are inputted as the input parameters Send DATA1
are re-inputted to the body side microcomputer 3210 as
Receive DATAZ2 via the buffer circuit X13 of each of the
signal control circuits 3111a, 3111¢, and 3111d.

[0290] Receive DATAA1, in other words the signal that
is inputted as the input parameter Send DATA1, is input-
ted to the non-inverting input of the operational amplifier
P1 of each of the signal control circuits 3111 a, 3111 c,
and 3111d. And Receive DATAZ2, in other words the in-
verse signal to the input parameter Send DATA1, is in-
putted to the inverting input of the operational amplifier
P1 of each of the signal control circuits 3111a, 3111 c,
and 3111 d. And, when the differential between the signal
inputted as the input parameter Send DATA1 and its in-
verse signal is outputted from the operational amplifier
P1 of each of the signal control circuits 3111 a, 3111 c,
and 3111 d, the lens side microcomputer 3110 receives
this differential as Receive DATAS3.

(3.2) The signal control circuit 3111 b

[0291] The lens side microcomputer 3110 sets the in-
put parameter Pull-up Enable 1 for the signal control cir-
cuit3111b to H level. Due to this, the field effect transistor
Q2 housed internally to the signal control circuit 3111b
goes into the OFF state.

[0292] The lens side microcomputer 3110 sets the in-
put parameter Output Disable 1 for the signal control cir-
cuit 3111b to H level. Due to this, in the signal control
circuit 3111 b, an output signal at L level is outputted from
the NOR element X7 to the gate of the field effect tran-
sistor Q5, so that the field effect transistor Q5 goes into
the OFF state.

[0293] Moreover, in the signal control circuit 3111b,
the output of the NOT element X1 goes to L level, so that
an output signal at H level is outputted from the NAND
element X5 to the gate of the field effect transistor Q1,
and the field effect transistor Q1 goes into the OFF state.
[0294] The lens side microcomputer 3110 sets the in-
put parameter Pull-up Enable2 for the signal control cir-
cuit3111 bto Hlevel. Due to this, the field effect transistor
Q4 housed internally to the signal control circuit 3111b
goes into the OFF state.

[0295] The lens side microcomputer 3110 sets the in-
put parameter Output Disable2 for the signal control cir-
cuit 3111b to H level. Due to this, in the signal control
circuit 3111 b, an output signal at L level is outputted from
the NOR element X8 to the gate of the field effect tran-
sistor Q6, so that the field effect transistor Q6 goes into
the OFF state.

[0296] Moreover, in the signal control circuit 3111b,
the output of the NOT element X4 goes to L level, and
an output signal at H level is outputted from the NAND
element X6 to the gate of the field effect transistor Q3,
so that the field effect transistor Q3 goes into the OFF
state.

[0297] The lens side microcomputer 3110 sets the in-
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put parameter Send DATA SW for the signal control cir-
cuit 3111b to H level. By setting the input parameter Send
DATA SW to H level in advance, the lens side microcom-
puter 3110 is able to control the changeover of transmis-
sion and reception of half duplex communication by only
using the input parameters Output Disable1 and Output
Disable2.

[0298] When the potential at the connection terminal
IN/OUT1 of the signal control circuit 3111b is at H level,
the output of the buffer circuit X12 of the signal control
circuit 3111b becomes H level, and the lens side micro-
computer 3110 receives a signal at H level as Receive
DATA1. And, when the potential at the connection termi-
nal IN/OUT1 of the signal control circuit 3111b is at L
level, the output of the buffer circuit X12 becomes L level,
and the lens side microcomputer 3110 receives a signal
at L level as Receive DATA1. Thus, the lens side micro-
computer 3110 receives the clock pulse signal CLK3 as
Receive DATA1 from the signal control circuit 3111b. In
a similar manner, the lens side microcomputer 3110 re-
ceives the inverse signal complementary to the clock
pulse signal CLK3 as Receive DATA2 from the signal
control circuit 3111 b.

[0299] The clock pulse signal CLK3 that is the same
as Receive DATAT1 is inputted to the non-inverting input
of the operational amplifier P1, and the inverse signal
complementary to the clock pulse signal CLK3 that is the
same as Receive DATA2 is inputted to the inverting input
of the operational amplifier P1. And, when the differential
between the clock pulse signal CLK3 and its inverse sig-
nal is outputted from the operational amplifier P1 of the
signal control circuit 3111 b, the lens side microcomputer
3110 receives this differential as Receive DATAS3.

(3.3) The signal control circuits 3211a, 3211¢, and 3211d

[0300] The body side microcomputer 3210 performs
control for the signal control circuits 3211 a, 3211c, and
3211d, similar to the control performed in (3.2) by the
lens side microcomputer 3110 for the signal control circuit
3111b.

[0301] From each of the signal control circuits 3211 a,
3211 ¢, and 3211 d, the body side microcomputer 3210
receives the read/write signal R/W3, the data signal
DATAS3, and the pulse signal respectively as Receive
DATA1. In a similar manner, from each of the signal con-
trol circuits 3211 a, 3211c¢, and 3211d, the body side mi-
crocomputer 3210 receives the inverse signal comple-
mentary to each of the read/write signal R/W3, the data
signal DATAS, and the pulse signal respectively as Re-
ceive DATAZ2.

[0302] A signal that is the same as Receive DATA1 is
inputted to the non-inverting input of the operational am-
plifier P1 of each of the signal control circuits 3211a,
3211c¢,and 3211d, and the inverse signal complementary
to the signal inputted to Receive DATA1 is inputted to
the inverting input of the operational amplifier P1. The
difference between the read/write signal R/W3 and its
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inverse signal is outputted from the operational amplifier
P1 of the signal control circuit 3211a, the difference be-
tween the data signal DATA3 and its inverse signal is
outputted from the operational amplifier P1 of the signal
control circuit 3211c; and the the pulse signal and its
inverse signal is outputted from the operational amplifier
P1 of the signal control circuit 3211d. The body side mi-
crocomputer 3210 receives these differences as Receive
DATAS.

(3.4) The signal control circuit 3211b

[0303] The body side microcomputer 3210 performs
control for the signal control circuit 3211b, similar to the
control performed in (3.1) by the lens side microcomputer
3110 for the signal control circuits 3111 a, 3111c, and
3111d. It should be understood that the body side micro-
computer 3210 inputs the clock pulse signal CLK3 to the
signal control circuit 3211b as the input parameter Send
DATAA1.

(Communication operation)

[0304] According to the third embodiment of the
present invention, the flow chart relating to communica-
tion operation of the digital camera 3 is the same as the
flow chartrelating to communication operation of the dig-
ital camera 2 in the second embodiment. However, in the
flow chart relating to communication operation of the dig-
ital camera 3, the initial communication operation exe-
cuted in steps S8 and S9 of Fig. 9(a) is different from that
in the second embodiment.

[0305] Fig. 27 is a flow chart related to the initial com-
munication operation performed in steps S8 and S9 of
Fig. 9(a). When the power for the camera body 3200 is
turned on, power from the battery 240 is supplied to the
DC/DC converter 3250. The DC/DC converter 3250 gen-
erates an input voltage V1 and an input voltage V2, and
these input voltages V1 and V2 are supplied to the var-
ious sections, including the body side microcomputer
3210 of the camera body 3200.

[0306] In step S1010, the body side microcomputer
3210 initializes the various sections of the camera body
3200. And the body side microcomputer 3210 performs
control for the signal control circuits 3211a through 3211d
as shown in Fig. 21.

[0307] In step S1020, the body side microcomputer
3210 supplies the input voltage V1 and the input voltage
V2 generated by the DC/DC converter 3250 to the BA
terminal and to the BF terminal.

[0308] In step S1200, upon receipt of supply of power
via the LA terminal and the LF terminal, the lens side
microcomputer 3110 of the interchangeable lens 3100
starts control of the various sections of the interchange-
able lens 3100 and performs initialization of communica-
tion. The lens side microcomputer 3110 performs control
of the signal control circuits 3111 a through 3111 d as
shown in Fig. 20.
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[0309] In step S1210, the lens side microcomputer
3110 of the interchangeable lens 3100 performs initiali-
zation operation of the drive system, such as the focusing
lens drive unit 141 and so on.

[0310] In step S1400 the adapter side microcomputer
3450, to which the input voltage V1 is inputted, starts
control of the various sections of the intermediate adapter
3400 and performs initialization of communication. For
example, the intermediate adapter 3400 may perform
preparations for performing communication with the in-
terchangeable lens 3100 according to Communication
Pattern (1).

[0311] In step S1030, the body side microcomputer
3210 outputs a read write signal R/W3, a clock pulse
signal CLK3, and a lens information request command,
all at H level, to the LB and BB terminals, to the LC and
BC terminals, and to the LD and BD terminals, respec-
tively. And, when outputting the lens information request
command to the LD and BD terminals as the data signal
DATAS, the body side microcomputer 3210 synchronizes
this command with the clock pulse signal CLK3 outputted
to the LC to BC terminals. And, after completing trans-
mission of the lens information request command, by
changing over the control of the signal control circuits
3211a and 3211c to the control shown in Fig. 22, the
body side microcomputer 3210 transitions to the state of
waiting for transmission of lens information. And in step
S1220 the lens side microcomputer 3110 receives the
lens information request command outputted in step
S1030 as Receive DATA1 for the signal control circuit
3111 c.

[0312] In step S1230, the lens side microcomputer
3110 outputs the clock pulse signal CLK4 to the LI and
Bl terminals, and outputs a correction parameter request
command as the data signal DATA4 to the LJ and BJ
terminals. When outputting this correction parameter re-
quest command as the data signal DATA4 to the LJ and
BJ terminals, the lens side microcomputer 3110 synchro-
nizes it with the clock pulse signal CLK4. And, after output
of the correction parameter request command has been
completed, by changing over control of the signal control
circuit 3111b to the control shown in Fig. 22, the lens side
microcomputer 3110 transitions to the state of waiting for
transmission of the correction parameters.

[0313] Instep S1410, the adapter side microcomputer
3450 receives the correction parameter request com-
mand and the clock pulse signal CLK4 that were trans-
mitted from the lens side microcomputer 3110 in step
S$1230.

[0314] Instep S1420, the adapter side microcomputer
3450 outputs the correction parameters stored in the
adapter side storage unit 3451 as the data signal DATA4
to the LJ and BJ terminals.

[0315] In step S1240, the lens side microcomputer
3110 receives the correction parameters outputted from
the adapter side microcomputer 3450 in step S1420 as
Receive DATA2. And, after reception of the correction
parameters has been completed, the lens side micro-
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computer 3110 changes over control of the signal control
circuits 3111a and 3111 c to the control shown in Fig. 22.
[0316] Then the lens side microcomputer 3110 cor-
rects the lens information stored in the lens side storage
unit 3115 on the basis of the correction parameters re-
ceived in step S1240.

[0317] In step S1250, the lens side microcomputer
3110 outputs a read/write signal R/W3 at L level to the
LB and BB terminals, and outputs the lens information
after correction (including the specification information)
to the LD and BD terminals as the data signal DATAS3.
And, when outputting the lens information after correc-
tion, the lens side microcomputer 3110 synchronizes it
with the clock pulse signal CLK3 outputted by the body
side microcomputer 3210 to the LC and BC terminals.
Moreover, after the output of the lens information after
correction has been completed, by changing over the
control for the signal control circuits 3111 a through 3111
d to the control shown in Fig. 20, the lens side microcom-
puter 3110 transitions to the state of waiting for transmis-
sion of a communication changeover command.

[0318] In step S1040, the body side microcomputer
3210 receives the lens information transmitted from the
lens side microcomputer 3110 in step S1250 as the data
signal DATAS3.

[0319] In step S1050, the body side microcomputer
3210 analyzes the specification information included in
the lens information received in step S1040, and makes
a decision as to whether or not this interchangeable lens
3100 is compatible with high speed communication. For
example, the body side microcomputer 3210 may make
a decision as to whether or not information related to the
CMOS type signal output method or information related
to the differential transmission method are included in
the specification information. If information related to the
CMOS type signal output method or information related
to the differential transmission method is included in the
specification information, then the body side microcom-
puter 3210 decides that this interchangeable lens 3100
is one that is compatible with high speed communication,
and reaches an affirmative decision in step S1050 and
proceeds to execute step S1060. However, if neither in-
formation related to the CMOS type signal output method
nor information related to the differential transmission
method is included in the specification information, then
the body side microcomputer 3210 reaches a negative
decision in step S1050, and terminates the operation of
Fig. 27 at this point and starts routine communication
operation. In other words, the body side microcomputer
3210 decides to perform routine communication accord-
ing tothe current state of Communication Pattern (1) with-
out alteration.

[0320] Instep S1060, on the basis of the specification
information, the body side microcomputer 3210 selects
the communication pattern to be implemented between
the lens side microcomputer 3110 and the body side mi-
crocomputer 3210. Ifinformation related to the signal out-
put method of the CMOS type and also information re-
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lated to the differential transmission method are both in-
cluded in the specification information, then the body side
microcomputer 3210 selects Communication Pattern (3)
as the type of communication to be employed during rou-
tine communication operation. But if information related
to the signal output method of the CMOS type is included
in the specification information while information related
to the differential transmission method is not included in
the specification information, then the body side micro-
computer 3210 selects Communication Pattern (2) as
the type of communication to be employed during routine
communication operation.

[0321] After the communication pattern has been se-
lected, the body side microcomputer 3210 changes over
control of the signal control circuits 3211a through 3211d
to the control shown in Fig. 21.

[0322] In step S1070, the body side microcomputer
3210 outputs a read/write signal R/W3 and a communi-
cation changeover command, both at H level, to the LB
and BB terminals and to the LD and BD terminals, re-
spectively. This communication changeover command
is a command for commanding the lens side microcom-
puter 3110 to change over to the communication pattern
that was selected in step S1060.

[0323] In step S1260, the lens side microcomputer
3110receives the communication changeover command
transmitted from the body side microcomputer 3210 in
step S1070.

[0324] In step S1270, the lens side microcomputer
3110 transmits a read/write signal R/W3, a clock pulse
signal CLK4, and an intercept command, all at L level,
to the LB and BB terminals, to the LI and Bl terminals,
and to the LJ and BJ terminals, respectively. This inter-
cept command is a command to the adapter side micro-
computer 3450 for intercepting (i.e. for disconnecting or
putting to Hi-Z) the connection to the LI and Bl terminals
and the connection to the LJ and BJ terminals.

[0325] Instep S1430, the adapter side microcomputer
3450 receives the intercept command transmitted from
the lens side microcomputer 3110 in step S1270.
[0326] Instep S1440, the adapter side microcomputer
3450 intercepts (i.e. disconnects or puts to Hi-Z) the con-
nection to the LI and Bl terminals and the connection to
the LJ and BJ terminals.

[0327] In step S1280, the lens side microcomputer
3110 outputs a start signal to the LD and BD terminals
as the data signal DATAS3. This start signal is a signal for
instructing the body side microcomputer 3210 to start
communication according to the communication pattern
that was selected in step S1060.

[0328] In step S1080, the body side microcomputer
3210 receives the start signal transmitted from the lens
side microcomputer 3110 in step S1280.

[0329] In step S1090, the body side microcomputer
3210 changes over the signal control circuits 3211 a
through 3211 d to the communication pattern that was
selected in step S1060.

[0330] In step S1290, the lens side microcomputer
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3110 changes over the signal control circuits 3111 a
through 3111 d to the communication pattern corre-
sponding to the communication changeover command
that was received in step S1260.

[0331] Fig. 28 is an example of a timing chart showing,
in and after step S1280, the signal levels at the LB and
BB terminals, at the LC and BC terminals, at the LD and
BD terminals, at the LI and Bl terminals, at the LJ and
BJ terminals, and at the LK and BK terminals. A time
point T4120, a time point T4130, and a time point T4140
are shown in this timing chart shown by way of example
in Fig. 28. It should be understood that it will be supposed
that Communication Pattern (3) has been selected in step
S1060 of Fig. 27.

[0332] In the interval from the time point T4120 to the
time point T4130, the lens side microcomputer 3110 per-
forms step S1280 of Fig. 27, and "01000000" is trans-
mitted between the LD and BD terminals as one example
of a start signal. It should be understood that, while the
start signal is shown as being eight bits in Fig. 28, the bit
length of the start signal could be 16 bits or 32 bits.
[0333] In the interval from the time point T4130 to the
time point T4140, the lens side microcomputer 3110 ex-
ecutes step S1290 of Fig. 4, and the body side micro-
computer 3210 executes step S1090. In concrete terms,
the lens side microcomputer 3110 changes over control
of the signal control circuits 3111 athrough 3111 d to the
control shown in Fig. 25, and the body side microcom-
puter 3210 changes over control of the signal control cir-
cuits 3211 a through 3211 d to the control shown in Fig.
26. As aresult, after the time point T4140, communication
is performed according to Communication Pattern (3) be-
tween the lens side microcomputer 3110 and the body
side microcomputer 3210. The read/write signal R/W3 is
outputted to the LB and BB terminals, and the inverse
signal of the read/write signal R/W3 is outputted to the
LI and Bl terminals. Moreover, the clock pulse signal
CLK3 is outputted to the LC and BC terminals, and the
inverse signal of the clock pulse signal CLK3 is outputted
to the LJ and BJ terminals. A signal "01100000" is out-
putted to the LD and BD terminals as the data signal
DATAS3, and the inverse signal "10011111" of this data
signal is outputted to the LK and BK terminals.

[0334] The pulse frequency of the clock pulse signal
CLK3 that is outputted to the LC and BC terminals sub-
sequent to the time point T4140 is higher than that of the
clock pulse signal CLK3 before the time point T4140. It
should be understood that while, in Fig. 28, the ampli-
tudes of the signals outputted to the various terminals
subsequent to the time point T4140 and before the time
point T4140 are shown as being the same, it would also
be acceptable to make the amplitudes of the signals out-
putted to the various terminals subsequent to the time
point T4140 smaller, thus shortening the time periods
required for rise and fall of these output signals. By doing
this, it is possible to anticipate yet further increase in the
speed of communication.

[0335] According to the embodiments explained
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above, the following beneficial operational effects are ob-
tained.

[0336] The interchangeable lens 100 according to the
first and second embodiments of the present invention
is one type of accessory, and is detachably mounted to
the camera body 200 via the lens side mounting portion
120. And the lens side microcomputer 110 of the inter-
changeable lens 100 includes the first lens side commu-
nication contact point group 111, and performs data com-
munication by employing a transmission line that is
formed between that group and the first body side com-
munication contact point group 211 of the camera body
200. Moreover, the lens side microcomputer 110 also
includes the second lens side communication contact
point group 112 and forms a transmission line with the
second body side communication contact point group
212 of the camera body 200, and performs routine com-
munication with the second body side communication
contact point group 212 according to the differential
transmission method, if information related to the signal
output method of the CMOS type and information related
to the differential transmission method are included in
the specification information included in the lens infor-
mation. Moreover, the lens side microcomputer 110 also
includes the changeover device 302 and the changeover
control circuit 303, and changes over the communication
circuits (i.e. the first communication circuit 300 and the
second communication circuit 301) that are connected
to the various terminals of the first lens side communica-
tion contact point group 111 and of the second lens side
communication contact point group 112, if information
related to the signal output method of the CMOS type
and information related to the differential transmission
method are included in the specification information in-
cluded in the lens information.

[0337] Since the interchangeable lens 100 has a struc-
ture such as described above, and is capable of changing
over to communication according to the differential trans-
mission method, accordingly it is capable of performing
routine communication with the camera body 200 at high
speed.

[0338] Ina similar manner, the camera body according
to the first and second embodiments of the present in-
vention is detachably mounted to the interchangeable
lens 100 via the body side mounting portion 220. And the
body side microcomputer 210 of the camera body 200
includes the first body side communication contact point
group 211, and performs data communication by employ-
ing a transmission line that is formed between that group
and the first lens side communication contact point group
111 of the interchangeable lens 100. Moreover, the body
side microcomputer 210 also includes the second body
side communication contact point group 212 and forms
a transmission line with the second lens side communi-
cation contact point group 112 of the interchangeable
lens 100, and performs communication with the second
body side communication contact point group 212 ac-
cording to the differential transmission method, if infor-
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mation related to the signal output method of the CMOS
type and information related to the differential transmis-
sion method are included in the specification information
included in the lens information. Moreover, the body side
microcomputer 210 also includes the changeover device
302 and the changeover control circuit 303, and changes
over the communication circuits (i.e. the first communi-
cation circuit 300 and the second communication circuit
301) that are connected to the various terminals of the
first body side communication contact point group 211
and of the second body side communication contact point
group 212, ifinformation related to the signal output meth-
od of the CMOS type and information related to the dif-
ferential transmission method are included in the speci-
fication information included in the lens information.
[0339] And, since the camerabody 200 has a structure
such as described above, and is capable of changing
over to communication according to the differential trans-
mission method, accordingly it is capable of performing
routine communication with an accessory such as the
interchangeable lens 100 at high speed.

[0340] Furthermore, theinterchangeablelens 3100 ac-
cording to the third embodiment of the present invention
is one type of accessory, and is detachably mounted to
the camera body 3200. This interchangeable lens 3100
includes the signal control circuits 3111 a through 3111d
that have the circuit structure shown in Fig. 18. The signal
control circuits 3111 a through 3111 d have the electric
circuitry shown in Fig. 18, and implement communication
with the camera body according to Communication Pat-
terns (1) through (3). The signal control circuits 3111a
through 3111d perform communication with the camera
body 3200 by employing the transmission lines between
the LB and BB terminals, between the LC and BC termi-
nals, between the LD and BD terminals, and between
the LE and BE terminals. Moreover, if information is in-
cludedinthe specificationinformationincludedinthe lens
information related to the signal output method of the
CMOS type or related to the differential transmission
method, then the signal control circuits 3111a through
3111d perform communication with the camera body
3200 by employing the transmission lines between the
LB and BB terminals, between the LC and BC terminals,
between the LD and BD terminals, between the LE and
BE terminals, between the LI and Bl terminals, between
the LJ and BJ terminals, between the LK and BK termi-
nals, and between the LH and BH terminals. And the lens
side microcomputer 3110 can change over the signal
control circuits 3111a through 3111d from Communica-
tion Pattern (1) to Communication Pattern (2) or Com-
munication Pattern (3) (step S1260 and step S1290 of
Fig. 27), if information is included in the specification in-
formation included in the lens information related to the
signal output method of the CMOS type, or related to the
differential transmission method.

[0341] In Communication Pattern (1) the interchange-
able lens 3100 performs communication with the camera
body 3100, using the transmission lines between the LB
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and BB terminals, between the LC and BC terminals, and
between the LD and BD terminals, in which the signal
output method is the open drain type, and the transmis-
sion method is the single ended method.

[0342] And, in Communication pattern (2), the signal
output method is changed over to the CMOS type. In
Communication Pattern (2), by also employing the trans-
mission line between the LI and Bl terminals and the
transmission line between the LJ and BJ terminals for
communication with the camera body, all of the commu-
nication is implemented as one-way communication.
Since, by doing this, there is no requirement to perform
processing for preventing erroneous operation, such as
the body side microcomputer 3210 and the lens side mi-
crocomputer 3110 simultaneously transmitting data on a
single transmission line during half duplex communica-
tion or the like, accordingly it is possible to implement
communication at a higher speed than in the case of
Communication Pattern (1).

[0343] In Communication Pattern (3), further, the
transmission method is changed over to the differential
transmission method. Due to this, it is possible to imple-
ment communication at yet higher speed.

[0344] Variants of the embodiments explained above
may be implemented as described below.

(Variant Embodiment #1)

[0345] In the first and the second embodiments, the
high speed communication that employs the second
communication circuit 301 is not limited to only being
according to the differential transmission method. For ex-
ample, it would also be possible to increase the speed
by performing parallel communication using the first com-
munication contact point group and the second commu-
nication contact point group. Since, by dedicating the first
communication contact point group to data transfer from
the interchangeable lens 100 to the camera body 200
and by dedicating the second communication contact
point group to data transfer from the camera body 200
to the interchangeable lens 100, processing for prevent-
ing erroneous operation during half duplex communica-
tion (such as simultaneous transmission of data or the
like) becomes unnecessary, accordingly it is possible to
implement communication at yet higher speed.

(Variant Embodiment #2)

[0346] While, in Fig. 4(b), Fig. 9(b), and Fig. 27, only
processing when the power supply to the camera body
200 or 3200 was turned on was described, similar
processing can also be applied when an accessory such
as the interchangeable lens 100 or 3100 or the like is
newly installed to the camera body 200 or 3200 with the
power supply already having been turned on, or when
the digital camera system 1, 2, or 3 returns from the sleep
state. It should be understood that, if the camera body
or the accessory are of the type in which the various
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parameters that have been set up till that moment are
deleted when the camera body or the accessory transi-
tions to the sleep state, then the microcomputer of the
camera body or of the accessory executes processing
such as that shown by way of example in Fig. 4(b), Fig.
9(b), or Fig. 27 for a second time. On the other hand, if
the camera body or the accessory are of the type in which
the various parameters that have been set up till that
moment are preserved even when the camera body or
the accessory transitions to the sleep state, then it would
also be acceptable to arrange for the microcomputer of
the camera body or of the accessory to implement high
speed communication immediately after return from the
sleep state.

(Variant Embodiment #3)

[0347] The processing of Fig. 4 and Fig. 9 is not to be
considered as being limited only to operation for starting
high speed communication between the interchangeable
lens and the camera body. For example, it can also be
applied to operation for starting high speed communica-
tion between an intermediate adapter that is detachably
mounted to the camera body and that has a first commu-
nication contact point group and a second communica-
tion contact point group, and the camera body.

(Variant Embodiment #4)

[0348] Moreover, the accessory according to the
present invention is not limited to being only the inter-
changeable lens 100 or the intermediate adapter 400.
For example, as shown in Fig. 10, an accessory 500 that
is installed on the photographic subject side of the inter-
changeable lens 100 is also included. As examples of
such an accessory 500, a tele-converter or a wide angle
converter or the like may be cited.

(Variant Embodiment #5)

[0349] The operation for starting high speed commu-
nication between the interchangeable lens and the cam-
era body is not to be considered as being limited to the
processing shown in Fig. 4(b), Fig. 9(b), and Fig. 27.

[1] It would also be acceptable to arrange for the
interchangeable lens 100 to transmit the lens infor-
mation before correction to the camera body 200,
during the interval from when it receives the lens
information request command from the camera body
200 (step S120 of Fig. 4(b) and Fig. 9(b), and step
S1030 of Fig. 27) until it transmits the correction pa-
rameter request command to the intermediate
adapter 400 (step S130 of Fig. 4(b), step S330 of
Fig. 9(b), and step S1230 of Fig. 27). In this case,
the camera body 200 receives the lens information
twice, and determines the presence or absence of
the intermediate adapter 400 or 3400 on the basis
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of both the lens information that is received the first
time and also the lens information that is received
the second time.

[2] It would be possible to omit transmission and re-
ception of the start signal. In the first and the second
embodiments, itwould also be acceptable to arrange
for the camera body 200, after the processing of step
S50, to skip the processing of step S60 and to pro-
ceed to the processing of step S70. Moreover, it
would also be acceptable to arrange for the inter-
changeable lens 100, after the processing of step
S170 (Fig. 4) or the processing of step S370 (Fig.
9), to skip the processing of step S180 and to pro-
ceed to the processing of step S190. Furthermore,
in the third embodiment, it would also be acceptable
to arrange for the camera body 3200, after the
processing of step S1070, to skip the processing of
step S1080 and to proceed to the processing of step
S1090. Yet further, it would also be acceptable to
arrange for the interchangeable lens 3100, after the
processing of step S1260, to skip step S1280 and
to proceed to the processing of step S1290.

[3] It would also be possible to omit transmission and
reception of the intercept command. In the first and
the second embodiments, it would also be accepta-
ble to arrange for the interchangeable lens 100, after
the processing of step S160, to skip the processing
of step S170 (Fig. 4) or the processing of step S370
(Fig. 9) and to proceed to the processing of step
S180. Moreover, it would also be acceptable to ar-
range for the intermediate adapter 400, after the
processing of step S430, to skip the processing of
step S440 and to proceed to the processing of step
S450. Furthermore, in the third embodiment, it would
also be acceptable to arrange for the interchangea-
ble lens 3100, after the processing of step S1260,
to skip the processing of step S1270 and to proceed
to the processing of step S1280. Yet further, it would
also be acceptable to arrange for the intermediate
adapter 3400, after the processing of step S1420, to
skip the processing of step S1430 and to proceed to
the processing of step S1440. It should be under-
stood thatitwould be possible to combine this variant
embodiment with [2] described above: for example,
in the case of the third embodiment, it would be ac-
ceptable to arrange for the interchangeable lens
3100, after the processing of step S1260, to skip
steps S1270 and S1280, and to proceed to the
processing of step S1290.

[4] While, in the flow chart of Fig. 4, it was arranged
for the body side microcomputer 210 to intercept (i.e.
to disconnect, open, break, or put into a Hi-Z state)
the communication circuits to be connected in step
S10 to the terminals of the second body side com-
munication contact point group 212, it would also be
acceptable to arrange to change over to the first com-
munication circuit 300 side. In this case, the body
side microcomputer 210 receives the correction pa-
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rameter request command transmitted in step S130
and the intercept command transmitted in step S170
by employing the second body side communication
contact point group 212. It would also be acceptable
to arrange for the body side microcomputer 210 to
transmit the communication changeover command
immediately when it has received the correction pa-
rameter request command or the intercept com-
mand. It should be understood that, if the communi-
cation changeover command is transmitted immedi-
ately after the lens side microcomputer 110 has re-
ceived the correction parameter request command,
thenitis desirable forthe camera body 210 to receive
the lens information from the interchangeable lens
100 by employing communication in which the dif-
ferential transmission method or the like is used.

(Variant Embodiment #6)

[0350] In the third embodiment, it would also be pos-
sible for the circuit structure of the signal control circuits
3111 a through 3111d and of the signal control circuits
3211 athrough 3211d not to be the same as the structure
shown in Fig. 18. For example, it would be acceptable to
arrange to replace the various logic elements such as
the NOT elements X1 through X4 and so on with a logic
circuit that employs NAND elements.

(Variant Embodiment #7)

[0351] While, in the third embodiment, in Communica-
tion Patterns (1) and (2), the path between the LE and
the BE terminals and the path between the LH and the
BH terminals were both employed for transmission and
reception of the pulse signal specifying the state of the
focusing lens 140, it would also be acceptable to arrange
to employ only one of the path between the LE and the
BE terminals and the path between the LH and the BH
terminals for transmission and reception of the pulse sig-
nal specifying the state of the focusing lens 140.

[0352] Ifitis arranged to employ only one of the path
between the LE and the BE terminals and the path be-
tween the LH and the BH terminals for transmission and
reception of the pulse signal specifying the state of the
focusing lens 140, then it would also be possible to ar-
range to employ a path between terminals that is not
being used for transmission and reception of the pulse
signal, in place of the path between the LK and BK ter-
minals. In other words, in Communication Pattern (3), it
would also be acceptable to arrange for the lens side
microcomputer 3110 and the body side microcomputer
3210 to transmit and receive the inverse signal comple-
mentary to the data signal DATA3 by employing the path
betweenthe LH and the BH terminals. If the inverse signal
complementary to the data signal DATAS3 is transmitted
and received by employing the path between the LH and
the BH terminals, then itis desirable for the signal control
circuit 3111c to be connected to the LD terminal and to
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the LH terminal, and for the signal control circuit 3211¢
tobe connected to the BD terminal and to the BH terminal.
Moreover itis possible to reduce the number of terminals,
since the LK terminal, the BK terminal, the FK terminal,
and the RK terminal are unnecessary when transmitting
and receiving the inverse signal complementary to the
data signal DATA3 by employing the path between the
LH and BH terminals. It should be understood that, if the
number of terminals is reduced by eliminating the LK ter-
minal, the BK terminal, the FK terminal, and the RK ter-
minal, then it would be possible for the signal control cir-
cuit 3111d and the signal control circuit 3211c not to in-
clude the circuitry shown in Fig. 18; for example, it would
be possible for these control circuits to include only cir-
cuitry for performing single ended communication by em-
ploying open drain (open collector) output.

[0353] The embodiments and variant embodiments
explained above are only given as examples; the present
invention is not limited by the details thereof, provided
that the essential characteristics of the present invention
are not lost. Moreover, it would also be acceptable to
arrange to execute the embodiments and/or variant em-
bodiments explained above in various combinations, pro-
vided that the essential characteristics of the presentin-
vention are not lost.

[0354] The contents of the disclosure of the following
application, upon which priority is claimed, are hereby
incorporated herein by reference:

Japanese Patent Application No. 2012-106851 (filed
on 8 May 2012).

EXPLANATION OF REFERENCE NUMERALS
[0355]

1, 2, 3: digital camera systems

100, 3100: interchangeable lenses

110, 3110: lens side microcomputers

111: first lens side communication contact point
group

112: second lens side communication contact point
group

120: lens side mounting portion

130, 3130: lens side contact point groups

200, 3200: camera bodies

210, 3210: body side microcomputers

211: first body side communication contact point
group

212: second body side communication contact point
group

20: body side mounting portion

230, 3230: body side contact point groups

300: first communication circuit

301: second communication circuit

302: changeover device

303: changeover control circuit

304: switch
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305: opening/closing control circuit

400, 3400: intermediate adapters

410: front mounting portion

420: rear mounting portion

430: front contact point group

440: rear contact point group

450, 3450: adapter side microcomputers
3111a,3111b, 3111¢, 3111d, 3211a, 3211b, 3211c,
3211d, 3451a, 3451b: signal control circuits

Claims

An accessory that is detachably mounted to a cam-
era body, comprising:

a first communication unit that communicates
with the camera body using a first transmission
line;

a second communication unit that, when a pre-
determined condition is satisfied, communi-
cates with the camera body by using the first
transmission line and a second transmission line
that is different from the first transmission line;
and

achangeover unit that, when the predetermined
condition is satisfied, changes over communi-
cation with the camera body from communica-
tion by the first communication unit to commu-
nication by the second communication unit.

An accessory according to Claim 1, wherein:

the second communication unitincludes the first
communication unit.

An accessory according to Claim 1 or Claim 2,
wherein:

the second communication unit outputs, to the
second communication line, an inverse signal
complementary to a signal outputted to the first
transmission line.

An accessory according to any one of Claims 1
through 3, further comprising:

an information storage unit that stores specifi-
cation information specifying that the accessory
comprises the second communication unit;
wherein:

the first communication unit transmits the
specification information to the camera
body; and

the predetermined condition includes that
the first communication unit has transmitted
the specification information.
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5. An accessory according to any one of Claims 1

through 4, wherein:

a second accessory to be electrically connected
to the second transmission line is detachably
connected to the accessory; and

the first communication unit further communi-
cates with the second accessory by using the
second transmission line.

An accessory that is employed in a camera system
comprising a camera body and an interchangeable
lens that is detachably mounted to the camera body
and including a first transmission line and a second
transmission line between the interchangeable lens
and the camera body, and that is detachably mount-
ed at least to the interchangeable lens, comprising:

a communication unit that communicates with
the interchangeable lens by using the first trans-
mission line; and

an interception unit that, when the interchange-
able lens starts communication with the camera
body by using the first transmission line and the
second transmission line, intercepts communi-
cation with the interchangeable lens by the com-
munication unit.

7. A camera body to which an accessory is detachably

mounted, comprising:

a first communication unit that communicates
with the accessory using afirsttransmission line;
a second communication unit that, when a pre-
determined condition is satisfied, communi-
cates with the accessory by using the first trans-
mission line and a second transmission line that
is different from the first transmission line; and
achangeover unit that, when the predetermined
condition is satisfied, changes over communi-
cation with the accessory from communication
by the first communication unit to communica-
tion by the second communication unit.

A camera body according to Claim 7, wherein:

the second communication unitincludes the first
communication unit.

A camera body according to Claim 7 or Claim 8,
wherein:

the second communication unit outputs, to the
second communication line, an inverse signal
complementary to a signal outputted to the first
transmission line.

10. A camera body according to any one of Claims 7
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through 9, wherein:

the predetermined condition includes that the
first communication unit has received specifica-
tion information concerning that the accessory
comprises an accessory side communication
unit that performs communication with the sec-
ond communication unit by using the first trans-
mission line and the second transmission line.

11. An accessory that is detachably mounted to a cam-
era body including a first body contact point, a sec-
ond body contact point, a third body contact point, a
fourth body contact point, a fifth body contact point,
and a sixth body contact point, the accessory com-
prising:

a first accessory contact point that is connected
to the first body contact point when the acces-
sory is installed to the camera body;

a second accessory contact point that is con-
nected to the second body contact point when
the accessory is installed to the camera body;
athird accessory contact point that is connected
to the third body contact point when the acces-
sory is installed to the camera body;

afourth accessory contact point that is connect-
ed to the fourth body contact point when the ac-
cessory is installed to the camera body;

a fifth accessory contact point that is connected
to the fifth body contact point when the acces-
sory is installed to the camera body;

a sixth accessory contact point thatis connected
to the sixth body contact point when the acces-
sory is installed to the camera body;

a first communication unit that sets up a plurality
of first transmission lines, one between the first
accessory contact point and the first body con-
tact point, one between the second accessory
contact point and the second body contact point,
and one between the third accessory contact
point and the third body contact point, and that
communicates with the camera body by using
the plurality of first transmission lines;

a second communication unit that, when a pre-
determined condition is satisfied, sets up a plu-
rality of second transmission lines, one between
the fourth accessory contact point and the fourth
body contact point, one between the fifth acces-
sory contact point and the fifth body contact
point, and one between the sixth accessory con-
tact point and the sixth body contact point, and
that communicates with the camera body by us-
ing the plurality of first transmission lines and
the plurality of second transmission lines; and
achangeover unit that, when the predetermined
condition is satisfied, changes over communi-
cation with the camera body from communica-
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tion with the first communication unit to commu-
nication with the second communication unit;
wherein the first communication unit:

transmits and receives a read/write signal
between the first accessory contact point
and the first body contact point;

receives a first clock pulse signal from the
second body contact point via the first ac-
cessory contact point;

receives a first data signal synchronized
with the first clock pulse signal from the third
body contact point via the third accessory
contact point when the read/write signal is
atalevel corresponding to afirst truth value;
and

transmits the first data signal to the third body
contact point via the third accessory contact
point when the read/write signal is ata level cor-
responding to a second truth value that is differ-
ent from the first truth value;

and wherein the second communication unit:

transmits and receives the read/write signal
between the first accessory contact point
and the first body contact point, and also
transmits and receives a first inverse signal
complementary to the read/write signal be-
tween the fourth accessory contact point
and the fourth body contact point;

receives a second clock pulse signal whose
frequency is higher than that of the first clock
pulse signal from the second body contact
point via the second accessory contact
point, and also receives a second inverse
signal complementary to the second clock
pulse signal from the fifth body contact point
via the fifth accessory contact point;

when the read/write signal is at a level cor-
responding to the first truth value, receives
a second data signal synchronized with the
second clock pulse signal from the third
body contact point via the third accessory
contact point, and also receives a third in-
verse signal complementary to the second
data signal from the sixth body contact point
via the sixth accessory contact point; and
when the read/write signal is at a level cor-
responding to the second truth value, trans-
mits the second data signal to the third body
contact point via the third accessory contact
point, and also transmits the third inverse
signal to the sixth body contact point via the
sixth accessory contact point.

12. An accessory according to Claim 11, wherein:
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the second communication unitincludes the first
communication unit.

13. An accessory according to Claim 11 or Claim 12,
further comprising:

an information storage unit that stores specifi-
cation information specifying that the accessory
comprises the second communication unit;
wherein:

the first communication unit transmits the
specification information to the camera
body;and

the predetermined condition includes that
the first communication unit has transmitted
the specification information.

14. An accessory according to any one of Claims 11
through 13, wherein:

a second accessory to be electrically connected
to the second transmission line is detachably
connected to the accessory; and

the first communication unit:

transmits a third clock pulse signal to the
second accessory via the fourth accessory
contact point when the second accessory
is installed to the accessory; and

transmits and receives a third data signal
that is synchronized with the third clock
pulse signal to and from the second acces-
sory via the fifth accessory contact point
when the second accessory is installed to
the accessory.

15. An accessory that is employed in a camera system
comprising a camera body including a first body con-
tact point, a second body contact point, a third body
contact point, a fourth body contact point, afifth body
contact point, and a sixth body contact point, and an
interchangeable lens detachably mounted to the
camera body, and that is detachably mounted at
least to the interchangeable lens, wherein:

the interchangeable lens comprises:

a first lens contact point that is connected
to the first body contact point when the in-
terchangeable lens is installed to the cam-
era body;

a second lens contact point that is connect-
ed to the second body contact point when
the interchangeable lens is installed to the
camera body;

a third lens contact point that is connected
to the third body contact point when the in-
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terchangeable lens is installed to the cam-
era body;

a fourth lens contact point that is connected
to the fourth body contact point when the
interchangeable lens is installed to the cam-
era body;

a fifth lens contact point that is connected
to the fifth body contact point when the in-
terchangeable lens is installed to the cam-
era body;

a sixth lens contact point that is connected
to the sixth body contact point when the in-
terchangeable lens is installed to the cam-
era body;

a first communication unit that sets up a plu-
rality of first transmission lines, one be-
tween the first lens contact point and the
first body contact point, one between the
second lens contact point and the second
body contact point, and one between the
third lens contact point and the third body
contact point, and that communicates with
the camera body by using the plurality of
first transmission lines; and

a second communication unit that, when a
predetermined conditionis satisfied, sets up
a plurality of second transmission lines, one
between the fourth lens contact point and
the fourth body contact point, one between
the fifth lens contact point and the fifth body
contact point, and one between the sixth
lens contact point and the sixth body contact
point, and that communicates with the cam-
era body by using the plurality of first trans-
mission lines and the plurality of second
transmission lines; and

the accessory comprises:

a first accessory contact point that is con-
nected to the fifth lens contact point when
the accessory is installed to the inter-
changeable lens;

a second accessory contact point that is
connected to the sixth lens contact point
when the accessory is installed to the inter-
changeable lens;

a communication unit that communicates
with the interchangeable lens by using the
first accessory contact pointand the second
accessory contact point; and

an interception unit that intercepts commu-
nication by the communication unit with the
interchangeable lens when the inter-
changeable lens starts communication with
the camera body by using the second com-
munication unit.
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16. A camera body that is detachably mounted to an
accessory including a first accessory contact point,
a second accessory contact point, a third accessory
contact point, a fourth accessory contact point, afifth
accessory contact point, and a sixth accessory con-
tact point, comprising:

a first body contact point to be connected to the
firstaccessory contact pointwhen the accessory
is installed;

a second body contact point to be connected to
the second accessory contact point when the
accessory is installed;

a third body contact point to be connected to the
third accessory contact point when the acces-
sory is installed;

a fourth body contact point to be connected to
the fourth accessory contact point when the ac-
cessory is installed;

a fifth body contact point to be connected to the
fifth accessory contact pointwhen the accessory
is installed;

a sixth body contact point to be connected to the
sixth accessory contact point when the acces-
sory is installed;

a first communication unit that sets up a plurality
of first transmission lines, one between the first
accessory contact point and the first body con-
tact point, one between the second accessory
contact point and the second body contact point,
and one between the third accessory contact
point and the third body contact point, and that
communicates with the accessory by using the
plurality of first transmission lines;

a second communication unit that, when a pre-
determined condition is satisfied, sets up a plu-
rality of second transmission lines, one between
the fourth accessory contact point and the fourth
body contact point, one between the fifth acces-
sory contact point and the fifth body contact
point, and one between the sixth accessory con-
tact point and the sixth body contact point, and
that communicates with the accessory by using
the plurality of first transmission lines and the
plurality of second transmission lines; and
achangeover unit that, when the predetermined
condition is satisfied, changes over communi-
cation with the camera body from communica-
tion with the first communication unit to commu-
nication with the second communication unit;
wherein the first communication unit:

transmits and receives a read/write signal
between the first accessory contact point
and the first body contact point;

transmits afirst clock pulse signal to the sec-
ond accessory contact point via the second
body contact point;
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transmits a first data signal synchronized
with the first clock pulse signal via the third
body contact point to the third accessory
contact point when the read/write signal is
atalevel corresponding to afirst truth value;
and

receives the first data signal from the third
accessory contact point via the third body
contact point when the read/write signal is
at a level corresponding to a second truth
value that is different from the first truth val-
ue; and

the second communication unit:

transmits and receives the read/write signal
between the first accessory contact point
and the first body contact point, and also
transmits and receives a first inverse signal
complementary to the read/write signal be-
tween the fourth accessory contact point
and the fourth body contact point;
transmits a second clock pulse signal
whose frequency is higher than that of the
first clock pulse signal to the second acces-
sory contact point via the second body con-
tact point, and also transmits a second in-
verse signal complementary to the second
clock pulse signal to the fifth accessory con-
tact point via the fifth body contact point;
when the read/write signal is at a level cor-
responding to the first truth value, transmits
a second data signal synchronized with the
second clock pulse signal via the third body
contact point to the third accessory contact
point, and also transmits a third inverse sig-
nal complementary to the second data sig-
nal via the sixth body contact point to the
sixth accessory contact point via the sixth
body contact point; and

when the read/write signal is at a level cor-
responding to the second truth value, re-
ceives the second data signal from the third
accessory contact point via the third body
contact point, and also receives the third in-
verse signal from the sixth accessory con-
tact point via the sixth body contact point.
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